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MALE/INFANT INTERACTIONS IN THE CHIMPANZEE
A b s tra c t .  A du lt m a le / in f a n t  in t e r a c t io n s  w ere observed  in  c a p tiv e  
chimpanzees» housed a t  th e  Chimpanzee S ig n  Language L ab o ra to ry  in  
Norman, Oklahoma, The fo c a l  p o in ts  o f th e  s tu d y  were m a te rn a l 
r e s t r i c t i v e n e s s  and i t s  r e la t io n s h ip  to  th e  q u a l i ty  and q u a n t i ty  o f  
a d u l t  m a le / in f a n t  i n t e r a c t i o n s .  Video ta p e  a n a ly s is  was u t i l i z e d  and 
d a ta  w ere reco rd ed  o v e r  a fo u r  m on th -p erio d . In  the  i n i t i a l  e p iso d e s , 
m a te rn a l r e s t r i c t i v e n e s s  was found to  b e  an  im p o rtan t v a r ia b le  in  th e  
d eg ree  to  which th e  m ale and in f a n t  in t e r a c t e d .  This r e s t r i c t i v e n e s s  
d ec re ase d  w ith  tim e and an in te n s e  s o c ia l  bond between th e  m ale and 
in f a n t  was form ed.
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CHAPTER I  
INTRODUCTION
P u rp o se , R a t io n a le ,  and S ig n if ic a n c e  o f  th e  S tudy 
P a te rn a l  b e h a v io r ,  as an a re a  o f  s tu d y , has  u n t i l  r e c e n t ly ,  re c e iv e d  
m inim al a t t e n t i o n .  T h is  i s  t r u e  fo r  b o th  human and nonhuman p rim a te s . 
P e rh ap s , th e  most s i g n i f i c a n t  reaso n  f o r  t h i s  p a u c i ty  in  r e s e a rc h  i s  
th e  p a s t  and c u r r e n t  em phasis p la ced  upon th e  m a te rn a l f i g u r e  as the  
p r in c ip le  c a r e - g iv e r ,  th e  im p o rta n t v a r ia b le s  in v o lv e d  i n  th e  m other/ 
c h i ld  bond, and th e  su b se q u en t e f f e c t s  o f th e s e  v a r i a b le s  on  the 
o f f s p r in g 's  developm ent. However, th e  r o le  o f  th e  a d u l t  m ale  as a 
c a r e -g iv e r  i s  c u r r e n t ly  r e c e iv in g  more and more a t t e n t i o n ,  and i t  i s  
l i k e ly  th a t  such r e s e a r c h  w i l l  a t t a i n  com parable s c i e n t i f i c  s ig n if ic a n c e  
to  th a t  o f  s im i la r  in v e s t ig a t io n s  o f m a te rn a l b e h a v io r .
The purpose  o f  th e  p r e s e n t  study  i s  to  exam ine a d u l t  m a le /in fa n t  
in te r a c t io n s  in  th e  chim panzee (Pan t r o g lo d y te s ) . As in  th e  human 
l i t e r a t u r e ,  a  g r e a t  d e a l  o f  a t t e n t io n  has been  g iv e n  to  th e  m other/ 
in f a n t  bond in  th e  chim panzee, and very  l i t t l e  a t t e n t i o n  h a s  been given 
to  th e  r o le  o f th e  a d u l t  m ale chimpanzee and i t s  s i g n i f i c a n c e  to 
th e  developm ent o f  th e  in f a n t .  In  f a c t ,  h e r e to f o r e ,  i t  h a s  n ever been 
th e  f o c a l  p o in t  o f  in v e s t ig a t io n s  in  e i t h e r  f e r a l  o r  c a p t iv e  c o n d itio n s .
The r o le  o f  th e  a d u l t  m ale in  ontogeny w i l l  b e  d is c u s s e d  from a 
com parative  ( c r o s s - s p e c ie s )  and e v o lu tio n a ry  p e r s p e c t iv e .  A lthough 
th e se  two p e r s p e c t iv e s  in v o lv e  d i f f e r e n t  l e v e l s  o f  a n a ly s i s  [ e .g .  in d iv id u a l 
developm ent (ontogeny) v s . h i s  to r ) ' o f th e  s p e c ie s  (phy logeny) ] ,  they a re
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n o t m u tu a lly  e x c lu s iv e .  That i s ,  th e  p u rpose  o f  c r o s s - s p e c ie s  com parisons 
i s  to  i d e n t i f y  s i m i l a r i t i e s  and d if f e r e n c e s ,  and a  m ajor assum ption  o f  
th e s e  com parisons i s  t h a t  th ey  a id  in  th e  u n d e rs ta n d in g  o f  e v o lu tio n a ry  
t re n d s  in  b e h a v io r .  T h is  in  e sse n c e  i s  th e  b a s i s  f o r  many p r im a to lo g ic a l  
s tu d ie s .
Chim panzees and humans a re  f r e q u e n t ly  u t i l i z e d  in  c ro s s - s p e c ie s  
com parisons, and th e  r a t i o n a l e  f o r  t h i s  com parison  in  th e  p r e s e n t  s tu d y  
i s  as fo l lo w s :
1. S in c e  chim panzees a re  co n s id e re d  one o f  o u r  c l o s e s t  l i v in g  
r e l a t i v e s  (King and W ilson , 1 9 7 5 ), know ledge co n ce rn in g
p a t e r n a l  r o l e s  o f  th e s e  anim als sh o u ld  p ro v id e  p e r t i n e n t  in fo rm a tio n  
a s  t o  th e  e v o lu t io n  o f  p a te rn a l  b e h a v io r  i n  th e  human s p e c ie s .
Such q u e s tio n s  can  be ad d re ssed  a s :  At w hat p o in t  i n  human 
e v o lu t io n  d id  th e  a d u l t  male become an im p o r ta n t and s ta b le  
member o f  th e  f a m i l i a l  u n it ; . ,  w hat w ere th e  en v iro n m en ta l 
c o n t in g e n c ie s  th a t  b ro u g h t abou t th e  t r a n s i t i o n  from  a 
p red o m in an tly  f e m a le /o f fs p r in g  f a m i l i a l  u n i t  to  one th a t  a ls o  
in c lu d e d  th e  a d u l t  m ale ; and w hat s e l e c t i v e  ad v an tag es  d id  
th e  a d u l t  m ale acc ru e  by form ing s o c ia l  bonds w ith  younger 
members o f h i s  s o c ia l  group?
2. Tlie on ly  v a l id  g e n e r a l iz a t io n s  a r e  betw een s p e c ie s  th a t  a re  
g e n e t i c a l ly  s im i la r  (E ib e l E ib e s f e ld t ,  1 975 ). By th o ro u g h ly  
i n v e s t ig a t in g  th e  a d u l t  male chim panzee and h i s  r e l a t io n s h ip
to  young members o f  th e  group, i t  w i l l  be  p o s s ib le  to  de te rm in e  
th e  f e a s i b i l i t y  o f  u t i l i z i n g  th e s e  an im als  as a model fo r  
p a t e r n a l  b e h a v io r  in  th e  human s p e c ie s .  T hat i s ,  to  what
d eg ree  a re  p a t te r n s  s im i la r  o r  d i f f e r e n t  betw een s p e c ie s  and 
a c ro s s  c u l tu r e s ?  And to  what d eg ree  can th e s e  p a t t e r n s  be 
a t t r i b u t e d  to  s im i la r  en v iro n m en ta l o r  g e n e t ic  in f lu e n c e s ?
3 . T h is  ty p e  o f  r e s e a r c h  a l s o  h as  im p lic a t io n s  f o r  th e  s p e c ie s  
p r e s e r v a t io n  o f  th e  chim panzee w hich i s  e s p e c i a l l y  im p o rtan t 
when th e  ch im p an ze e 's  endangered  e x is te n c e  i s  c o n s id e re d .
T here has been  a d ram a tic  re d u c t io n  i n  im p o r ta t io n  o f  chim panzees. 
T hus, p ro p e r  r e a r in g  of th e s e  an im als  in  c a p t i v i t y  i s  c r u c i a l  
f o r  s u c c e s s fu l  b re e d in g  to  o c c u r . P r im a to lo g is ts  must now re ly  
upon c u r r e n t ly  e x i s t in g  p rim a te  c e n te r s  w ith in  t h e i r  r e s p e c t iv e  
c o u n t r ie s  f o r  s u b je c ts  (N a tio n a l I n s t i t u t e  o f H e a lth ,  1978).
T hus, an  im p o rta n t q u e s tio n  to  a s k , i s  to  what e x t e n t  th e  p r e ­
s e n c e  o r  absence  o f an  a d u l t  m ale w i l l  have on th e  norm al s o c ia l  
developm ent o f  th e  im m ature chim panzee in  c a p t i v i t y .  Should 
c o n ta c t  be m in im al, m axim al, o r  n o n e x is te n t?  I f  in  c a p t iv i t y ,  
m axim al c o n ta c t  i s  p e rm itte d  ( e .g .  th e  m ale has  f r e e  a c c e ss  to  
fem a les  and t h e i r  dependent o f f s p r i n g ) , th e n  in f a n t  s u r v iv a l  
may become an i s s u e .  For exam ple, in  f e r a l  c o n d i t io n s ,  m ales 
h av e  been ob serv ed  to  engage in  in te r -g ro u p  i n f a n t i c i d e  and 
c a n n ib a lism  (B y g o tt, 1972; S uzuk i, 1977; and G o o d a ll, 1977), 
and to  use th e  i n f a n t s  a s  d is p la y  o b je c t s ,  f l a i l i n g  them in  
th e  a i r  and th row ing  them a g a in s t  th e  ground. P e rh a p s , i t  i s  
f o r  th e se  re a so n s  t h a t  c a p t iv e  s tu d ie s  on m a le / in f a n t  i n t e r ­
a c t io n s  have n o t  b een  conducted . Even i f  th e  m ale in  c a p t iv i ty  
does n o t i n t e n t i o n a l l y  k i l l  th e  in f a n t ,  th e re  may b e  a h ig h  r is k  
o f  th e  in f a n t  s u f f e r in g  i n j u r i e s  d u rin g  an a d u lt  m ale d is p la y .
In  summary, th e  s ig n if ic a n c e  o f  t h i s  com parison focu ses  upon e v o lu tio n a ry  
im p l ic a t io n s ,  g e n e r a l i z a b i l i t y ,  and th e  p re c a r io u s  c o n d itio n  o f  th e  
ch im p an ze e 's  e x is te n c e ,  b o th  i n  f e r a l  and c a p t iv e  env ironm ents.
P a te rn a l  B ehav io r: A S o c io b io lo g ic a l P e rsp e c tiv e
A grow ing i n t e r e s t  has developed  co nce rn ing  p a te rn a l  b e h a v io r  in  
nonhuman p r im a te s  a s  ev idenced  in  g e n e ra l  rev iew s by Raphael (1969), 
M itc h e l l  (1969 & 1977), M itc h e ll  and B randt (1972), Spencer-B ooth (1970), 
R ed ican  (1 9 7 6 ), and B la ffe r-H rd y  (1 9 7 6 ). As R edican (1976) n o te d , 
th e r e  a r e  v a r io u s  ways in  w hich th e  in fo rm a tio n  can be o rg a n iz e d . H is 
app ro ach  was to  p re s e n t  th e  in fo rm a tio n  acco rd in g  to  p a t te rn s  in  which 
p r im a te  g roups a re  s o c ia l ly  o rg a n iz e d  such  as  in  one m ale/one fem ale 
u n i t s ,  one m a le /m u ltife m a le  u n i t s ,  and m u ltim a le /m u ltifem a le s  u n i t s .
In  c o n t r a s t ,  M itc h e ll  (1969) and Spencer-B ooth  (1970) chose to  o rg a n iz e  
th e  in fo rm a tio n  acc o rd in g  to  in d iv id u a l  s p e c ie s .  A th i r d  approach 
h as  b een  to  o rg a n iz e  by c a te g o r iz in g  th e  ty p e s , d eg ree s , and q u a l i ty  
o f  th e  in t e r a c t io n s  bem^een a d u l t  m ales and im m ature members (M itc h e ll 
& B ra n d t, 1972; and R aphael, 1969).
R e g a rd le s s  o f  th e  manner in  w hich th e  in fo rm a tio n  i s  o rg a n iz e d , 
i t  i s  im p o r ta n t to  f i r s t  d e te rm in e  e x a c t ly  what i s  meant by p a te rn a l  
b e h a v io r  in  nonhuman p r im a te s . D e fin in g  p a te rn a l  b eh av io r i n  th e se  
an im a ls  i s  p ro b le m a tic  s in c e  'p a t e r n a l '  o f te n  im p lie s  th a t  a  m ale and 
im m ature members a r e  g e n e t ic a l ly  r e l a t e d ;  s p e c i f i c a l ly ,  t h a t  th e  m ale 
c o n t r ib u te d  1 /2  o f  th e  immature m em ber's genes. Given th a t  many o f  th e  
p r im a te s  a re  prom iscouous, i t  i s  r a r e ly  a p p a re n t which male s i r e d
w hich i n f a n t .  As R edican  (1976) n o te d , both th e  te rm s ' f a t h e r '  and 
'p a t e r n a l '  a re  u n s u i ta b le  because  o f  t h e i r  g e n e a lo g ic a l  c o n n o ta tio n s .
For t h i s  re a so n , he chose to  u se  th e  term s 'm a le  c a r e ' o r  'm a le  
p a r e n ta l  c a r e ' a s  d e f in e d  by Deag and Crook (1971) w hich r e f e r  to  such 
b e h a v io rs  as  groom ing, c a r r ia g e ,  h o ld in g ,  and p r o te c t io n .  These term s 
ad d re ss  s p e c i f i e d  b e h a v io rs  o f  th e  a d u l t  male d i r e c te d  tow ards an 
in f a n t  i n  th e  c o n te x t  o f  c a r e -g iv in g ,  i r r e s p e c t iv e  o f  g e n e a lo g ic a l 
r e l a t io n s h ip .
W hile such te rm s may be o p e r a t io n a l ly  d e s c r ip t i v e ,  th ey  a r e  n o t  
e x p la n a to ry  in  n a tu r e .  T hat i s ,  a t  th e  o n to g e n e tic  l e v e l  o f  a n a ly s i s ,  
i t  i s  in d e e d  p o s s ib le  and h ig h ly  d e s i r a b le  to d e s c r ib e  a d u l t  m a le / in fa n t  
i n t e r a c t i o n s ,  b u t o n to g e n e tic  d e s c r ip t io n  does n o t in  i t s e l f  p ro v id e  
an e x p la n a tio n  a t  th e  p h y lo g e n e tic  l e v e l  for th e s e  b e h a v io rs .  Why 
would an  a d u l t  m ale o f  a s p e c ie s ,  w here p a te r n i ty  i s  unknoxm, have 
evo lved  c a r e -g iv in g  c a p a c ity ?  WHiat g a in s /a d v a n ta g e s , i f  any , does 
he  r e c e iv e  from t h i s  energy  e x p e n d itu re ?  Given u n c e r ta in  p a t e r n i ty ,  
what s e l e c t i v e  e v o lu tio n a ry  advan tag e  i s  th e re  in  such  in v e s tm en ts?
Answers to  th e s e  q u e s tio n s  a re  n e c e s s a r i ly  s p e c u la t iv e ,  b u t 
re c e n t a t te m p ts  ( e .g .  T r iv e r s ,  1972) have been made to  p ro v id e  an  
e x p la n a tio n  in  te rm s o f a  c o s t - b e n e f i t  a n a ly s is ,  w here th e  term  
'in v e s tm e n t ' p la y s  a  key r o l e .  The te rm  'p a r e n t a l  in v e s tm e n t ',  
b e in g  c lo s e ly  a f f i l i a t e d  w ith  a  s o c io b io lo g ic a l  p e r s p e c t iv e ,  has 
re c e iv e d  e x te n s iv e  a t t e n t i o n ,  and i t  i s  to  th i s  te rm  th a t  many 
p r im a to lo g is ts  a d d re s s  th em se lv es . 'P a re n ta l  in v e s tm e n t ' a s  d e f in e d  
by T r iv e rs  (1972) in c lu d e s  "any in v e stm en t by th e  p a r e n t  in  an 
in d iv id u a l  o f f s p r in g  th a t  in c re a s e s  th e  o f f s p r in g 's  chance o f  s u rv iv in g
a t  th e  c o s t o f  th e  p a r e n t 's  a b i l i t y  to  in v e s t  i n  o th e r  o f f s p r in g "  (p . 139), 
P a re n ta l  in v estm en t i s  b o th  b io lo g ic a l  (p ro d u c tio n  o f  gam etes) and 
b e h a v io ra l (n u r tu r in g  o f  o f f s p r in g ) .  From t h i s  p e r s p e c t iv e ,  an 
in d iv id u a l  i s  ex p ec ted  to  in v e s t  i n  th o se  members o f  i t s  group w ith  
whom i t  s h a re s  common g e n e s . T hat i s ,  th e  g r e a t e r  th e  g e n e a lo g ic a l 
r e l a t io n s h ip ,  th e  g r e a t e r  i s  th e  e x p e c ta t io n  (p r e d ic t io n )  o f  p a r e n ta l  
in v e s tm en t. T h is  i n  e s s e n c e , w ould  g u a ra n te e  t h a t  th e  in d iv id u a l ’ s 
genes w i l l  be  e x p re sse d  in  th e  su b seq u en t g e n e ra tio n  when th e  o f f s p r in g  
becomes re p ro d u c t iv e ly  a c t iv e .  T h is  approach  em phasizes th e  in d iv id u a l ,  
th e  in d i v id u a l 's  g en es , and th e  d eg ree  to  w hich genes a r e  sh a re d . I t  
t h e r e f o r e ,  o f f e r s  an e x p la n a tio n  o f  th e  e v o lu tio n a ry  s e l e c t io n  o f  k in sh ip  
t i e s  and bonds, and h e n c e , th e  f a m i l i a l  u n i t .
From t h i s  p e r s p e c t iv e ,  a l l  r e l a t e d  in d iv id u a ls  need n o t  produce 
o f f s p r in g  f o r  th e  g e n e a lo g ic a l h e r i t a g e  to  b e  p a sse d  on. F o r exam ple, 
a  s u b -a d u lt  b r o th e r  o f a  dom inant m ale may n o t  b e  h im se lf  r e p ro d u c t iv e ly  
a c t iv e ,  but. he may t y p i c a l l y  a id  i n  h is  b r o t h e r 's  d e fen se  o f  a t e r r i t o r y  
w hich in c lu d e s  fem ales o f  r e p ro d u c t iv e  age and o f f s p r in g .  He th e re fo re  
c o n t r ib u te s  to  th e  s u r v iv a l  o f  h i s  b r o th e r 's  o f f s p r in g .  A lthough he 
i s  n o t th e  g e n e t ic  f a t h e r  o f  th e  o f f s p r in g ,  he n e v e r th e le s s  i s  though t 
to  make a  p a r e n ta l  in v e s tm en t b io lo g ic a l ly  ( s in c e  he and h i s  b ro th e r  
s h a re  common genes) and b e h a v io r a l ly  ( s in c e  h e  form s a c o a l i t i o n  w ith  
h i s  b r o th e r ) .  Once th e  s u b -a d u lt  m ale re a c h e s  a d u lth o o d , h e  may then  
become as s e x u a lly  a c t iv e  as  h i s  b r o th e r ,  c o p u la tin g  w ith  th e  same 
fem a les . Both b ro th e r s  a s  w e ll a s  o th e r  r e l a t e d  m ales a re  f r e e  to  
c o p u la te  w ith  th e  same fe m a le s , and n e i th e r  th ey  them selves n o r t h e i r  
genes w i l l  be in  com petetion  b ecau se  o f  th e  sh a red  g e n e t ic  component.
T hus, even in  th e  fa c e  o f p ro m isc u ity ,  m ales can  be g u a ran teed  th a t  
sh a re d  g en es  w i l l  be p assed  on in  su b se q u en t g e n e ra t io n s .  T h is i s  th e  
g a in  o r  e v o lu tio n a ry  ad v an tag e  th a t  an  a d u l t  m ale r e c e iv e s  by enhancing  
th e  s u r v iv a l  o f an  i n f a n t .
The co n cep t o f  sh a re d  genes betw een  a d u l t  m ales th e r e f o r e  o f f e r s  
an  e x p la n a tio n  f o r  a d u l t  m ale  c a r e -g iv in g  b e h a v io r  (o r  in v estm en t) in  
t h e  c o n te x t o f u n c e r ta in  p a t e r n i t y .  Any b e h a v io ra l in v estm en t on 
th e  p a r t  o f  th e  a d u l t  m ale w hich enhances an i n f a n t ' s s u r v iv a l  w i l l  
n o t  o n ly  be advan tageous from  an e v o lu tio n a ry  p e r s p e c t iv e  f o r  th a t  
a d u l t  m a le , b u t a l s o  f o r  th o s e  a d u l t  m a les  w ith  whom i t  sh a re s  a common 
g e n e t ic  com ponent. L ik ew ise , i t  can b e  a rgued  th a t  t h i s  advan tage e x i s t s  
f o r  in v e s tm e n t in  a l l  o f f s p r in g  produced  by  th e  a d u l t  m a le ’s m other 
( o r  even h i s  s i s t e r )  s in c e  a l l  members o f  th e  m a tr i f o c a l  u n i t  c a r ry  
h e r  g en es . In  summary, an a d u l t  m ale b e n e f i t s  g e n e t ic a l ly  from h is  
in v e s tm e n t i n  immature group members a s  lo n g  a s  th e  co n tin g en cy  o f a  
g e n e a lo g ic a l  r e la t io n s h ip  i s  m e t.
In  te rm s  o f th e  chim panzee, i t  i s  b e l ie v e d  t h a t  th e s e  g e n e a lo g ic a l 
r e l a t i o n s h i p s  do e x i s t  w ith in  a  g ro u p , and f o r  t h i s  re a s o n , some 
d eg ree  o f  c a re -g iv in g  b e h a v io r  shou ld  b e  e x h ib i te d  by th e  a d u l t  m ale .
In  su b se q u en t s e c t io n s  in  t h i s  p a p e r , w hat i s  known about th e se  
b e h a v io rs  i n  f e r a l  and c a p t iv e  chim panzees w i l l  b e  examined and 
d is c u s s e d .
Human P a te rn a l  B ehav io r
S ince chim panzees a re  b e l ie v e d  to  b e  one o f  ou r c lo s e s t  
l i v in g  r e l a t i v e s ,  i t  i s  im p o rta n t to  p ro v id e  a g e n e ra l overv iew  o f 
w hat i s  known about th e  human f a t h e r ,  b e fo re  a d d re s s in g  in  d e t a i l
th e  a d u l t  m ale ch im panzee. Lamb (1976) has p ro v id e d  a  d e ta i l e d  overv iew
on th e  r o le  o f  th e  human f a th e r  and th e  fo llo w in g  i s  a  b r i e f  d is c u s s io n
o f th e  s a l i e n t  p o in t s  in  h i s  p ap er. I n  g e n e ra l .  Lamb views th e  r o le
o f  th e  f a th e r  a s  ex tre m e ly  im p o rta n t i n  norm al developm ent and d is a g re e s
w ith  th e  co n cep t o f  m onotropy (A insw orth , 1962; and Bowlby, 1969).
M onotropy, a c c o rd in g  to  Lamb, o p e ra te s  under th e  assum ption  t h a t  th e  
m o th e r / in fa n t  r e l a t i o n s h ip  i s  un ique and i s  much more im p o rta n t th a n  
any o th e r  r e l a t i o n s h ip  in v o lv in g  th e  i n f a n t .
He p o in ts  o u t  t h a t  a  m ono trop ic  p e r s p e c t iv e  developed  from  s tu d ie s  
w hich em phasized th e  im p o rtan ce  o f tim e engaged in  in t e r a c t in g .
O bviously , w ith  tim e  a s  th e  f o c a l  v a r i a b le ,  th e  im portance o f  th e  
f a th e r  would seem i n s i g n i f i c a n t  to  th a t  o f  th e  m other. Lamb, as  does 
th e  p re s e n t  a u th o r ,  s t r e s s e s  q u a l i ty  o f  i n t e r a c t i o n s ,  n o tin g  th a t  
tim e sp en t to g e th e r  i s  n o t  a  good p r e d ic to r  o f th e  q u a l i ty  o f  e i t h e r  th e  
f a th e r / i n f a n t  r e l a t i o n s h ip  o r  m o th e r / in fa n t  r e l a t io n s h ip .
A nother im p o r ta n t p o in t  i s  th a t  th e  human l i t e r a t u r e  i s  f ra u g h t 
if i th  m e th o d o lo g ica l p ro b lem s. F or exam ple. Lamb n o ted  th a t  many o f 
th e  e a r l i e r  s t u d i e s  exam ined th e  ro le  o f  th e  f a th e r  th rough  in te rv ie w s  
o r  r e p o r ts  by th e  m o th e rs . T h is  in  e ssen ce  p ro v id e s  n o th in g  more th a n  
th e  m o th e r 's  b ia s e s .  In  a d d i t io n ,  many o f  th e  r e s u l t s  a re  c o n tra d ic to ry  
and a t  th e  v e ry  l e a s t ,  am biguous. Uhat i s  needed i s  some degree  o f  
commonality in  m ethodology . F u rtherm ore , v ery  l i t t l e  c a u s a l i ty  can  be 
in f e r r e d ,  s in c e  many o f  th e  s tu d ie s  r e p o r t  c o r r e l a t i o n a l  s t a t i s t i c s .
Lamb s t r e s s e d  th e  need f o r  more lo n g i tu d in a l  s tu d ie s  and u t i l i z a t i o n  
o f  c ro s s - la g  c o r r e l a t i o n a l  te c h n iq u e s  (Cook & Cam pbell, 1975; and 
Kenny, 1975) from  w hich c a u s a l i t y  can be  in f e r r e d .
Some o f  th e  to p ic s  which have been in v e s t ig a te d  a r e  in f a n t  
a tta ch m en t and p re fe re n c e , d i f f e r e n c e s  in  p a r e n ta l  r o le s  d u rin g  in fa n c y , 
sex  r o l e  developm ent, m oral developm ent, and i n t e l l e c t u a l  developm ent. 
R esearch  in d ic a te s  th a t  in f a n t s  tend  to  have a  m a te rn a l p re fe re n c e . However, 
Lamb has  c a u tio n e d  th a t  t h i s  p re fe re n c e  o ccu rs  s p e c i f i c a l l y  in  s t r e s s f u l  
c o n d i t io n s  ( e .g .  a  n o v e l environm ent such as  th e  re s e a rc h  la b o ra to r y ) ,  
and i n  s t r e s s f r e e  s i t u a t i o n s ,  t h i s  p re fe re n c e  does n o t o c c u r . In  term s 
o f  p a r e n t a l  r o le s  d u rin g  in fa n c y , m ost s tu d ie s  in d i c a te  t h a t  c a re - ta k in g  
i s  th e  fo c a l  c h a r a c t e r i s t i c  o f  th e  m o th e r / in fa n t  r e l a t i o n s h ip ,  w h ile  
f o r  th e  f a t h e r / i n f a n t  r e la t io n s h ip ,  i t  i s  p la y  (Lamb, 1976a; Lamb, 1976b; 
and Lynn & C ro ss , 1 9 7 4 ). I n t e r e s t i n g ly ,  Lamb n o te d  t h a t  w h ile  i t  i s  
r e a l i z e d  t h a t  th e  fem ale  c o n tin u e s  in  t h i s  c a p a c i ty ,  l i t t l e  i s  knotm 
about th e  changes w hich may o c c u r  in  th e  f a t h e r ’s r o le  d u r in g  th e  co u rse  
o f  developm ent.
The a r e a  o f  sex  r o le  developm ent i s  f ra u g h t w ith  c o n t ra d ic t io n .
However, one o f  th e  most c o n s is te n t  f in d in g s  i s ' t h a t  warmth, n u r tu ra n c e , 
and e x te n s iv e  p a r t i c ip a t io n  in  c h i ld r e a r in g  a r e  c h a r a c t e r i s t i c s  o f  
f a th e r s  who have m ascu lin e  so n s and fem in in e  d a u g h te rs  ( B i l l e r ,  1976).
T h is  i s  r e g a rd le s s  o f  th e  f a t h e r ’ s a s s e s se d  m a sc u lin i ty  o r  p u n it iv e n e s s .  
R esearch  on m oral developm ent i s  a lso  p ro b le m a tic  due to  i t s  p a u c ity  
and m e th o d o lo g ic a l p rob lem s. N e v e r th e le s s ,  th e re  i s  in d ic a t io n  th a t  
f a th e r s  do p la y  a  r o le  which h as  a g r e a te r  e f f e c t  on m ales th an  
fem ales  (G r ie f ,  1976 ). Some im p o rtan t v a r ia b le s  o f  m oral developm ent 
ap p ea r to  b e  th e  c h i ld r e n ’s p e rc e p tio n  of th e  f a th e r  and th e  a t t i t u d e s  
and b e h a v io rs  o f th e  f a th e r .  F or th e  f a t h e r ’ s r o le  in  i n t e l l e c t u a l  
developm ent, th e re  a ls o  appears  to  be a  sex  d i f f e r e n c e .  R adin  (1976)
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n o te d  th a t  p a te r n a l  n u r tu ra n c e  was v e ry  c lo s e ly  a f f i l i a t e d  w ith  
c o g n i t iv e  com petence in  b o y s , bu t n o t i n  g i r l s .  F or g i r l s  t h i s  
compentency seems to  be a s s o c ia te d  w ith  some d e g re e  o f  autonomy and 
d is ta n c e  from th e  f a th e r ,  a lth o u g h  h e r  i n t e l l e c t u a l  developm ent appears 
to  be s tim u la te d  by th e  f a t h e r ’s i n t e r e s t  in  h e r  academ ic perform ance.
A lso , w ith  an a u t h o r i t i a r i a n  f a th e r ,  academ ic perfo rm ance  s u f f e r s  
f o r  b o th  m ales and fem a le s .
In  c o n c lu s io n , .th e re  i s  a trem endous need  f o r  f u tu r e  re s e a rc h  on 
p a te r n a l  b e h a v io r  and on th e  ro le  th e  f a th e r  p la y s  in  developm ent. As 
Lamb p o in ted  o u t ,  b e fo re  we can d e te rm in e  w hat th e  e f f e c t s  a r e ,  i t  i s  
n e c e ssa ry  to  f i r s t  de te rm in e  unam biguously what a r e  th e  r o l e s .  S o p h is tic a te d  
m e th o d o lo g ica l te c h n iq u e s  need to be u t i l i z e d  a s  w e ll a s  some degree 
o f  commonality in  m ethodology betw een s tu d ie s .  T h is  would red u ce  
th e  h ig h  in c id e n c e  o f c o n tra d ic to ry  r e s u l t s  w hich in  tu r n  would 
p ro v id e  a  more lu c id  p ic tu r e  o f th e  f a t h e r ’ s  r o l e .
I n te r a c t io n s  betw een A dult Male and I n f a n t  Chimpanzees Under F e ra l  C o n d itio n s
Chimpanzees t y p i c a l ly  form a m u ltim a le /m u ltife m a le  group w ith  
o f f s p r in g .  T h is  l a r g e r  group c o n s is ts  o f  s m a l le r  tem porary  subgroups, 
vjhere membership f r e q u e n t ly  changes. The m embership o f th e  main 
group th e re f o r e ,  i s  somewhat u n s ta b le  (van L aw ick-G oodall, 1958). This 
i n s t a b i l i t y  i s  r e l a t e d  to  th e  fa c t  th a t  m ig ra tio n  o ccu rs  betw een s o c ia l  
com m unities, w ith  perm anent m ig ra tio n  b e lie v e d  to  be e x c lu s iv e ly  
a s s o c ia te d  w ith  s u b -a d u lt  fem ales and som etim es fem ales w ith  t h e i r  
dependent o f f s p r in g  (T e le k i,  Hunt, and P f i f f e r l i n g ,  1976). O lder m ales 
th e n , a re  no t kno'.m to  perm anently  change g ro u p s , which s u g g e s ts  th a t
a t  l e a s t  some o f  th e s e  m ales a r e  r e l a t e d  ( e .g .  h a l f - b r o t h e r s )  and form 
a  k in s h ip  group w hich c o -o p e ra t iv e ly  p a t r o l l s  and defends th e  g ro u p ’ s 
home range (P usey , 1979; and N is h id a , 1979). Thus, i t  a p p e a rs  th a t  
th e  a d u l t  m ales n e v e r  perm an en tly  le a v e  th e i r  n a t a l  community and may 
t y p i c a l l y  m a in ta in  a  c lo s e  a s s o c ia t io n  w ith  t h e i r  m other. The 
m a tr i f o c a l  u n i t ,  i r r e s p e c t i v e  o f  age  o f  o f f s p r in g ,  i s  th e r e f o r e  a 
s t r o n g  f o c a l  p o in t  w ith in  th e  chim panzee community. In  f a c t ,  i t  i s  
th ro u g h  t h i s  c lo s e  a s s o c ia t io n  w ith  th e  m other t h a t  a d u l t  m ales have 
th e  g r e a t e s t  o p p o r tu n i ty  to  i n t e r a c t  w ith  an i n f a n t .  I m p l ic i t  in  
t h i s  a s s o c ia t io n ,  i s  a  f a m i l i a r i t y  in d e x . That i s ,  th e  more f a m i l ia r  
a  fem ale  i s  w ith  an  a d u l t  m ale ( e . g . ,  h e r  o ld e r  s o n ) , the  more l i k e ly  
sh e  i s  to  b e  l e s s  r e s t r i c t i v e  w ith  h e r  in f a n t .
The chim panzee l i v e s  in  A fr ic a n  f o r e s t  a re a s  and i s  om nivorous 
w ith  f r u i t  and m eat b e in g  im p o rta n t c o n s t i tu e n ts  o f  t h e i r  d i e t .  Thus, 
chim panzees m ust fo ra g e  in  an  env ironm ent w here h ig h ly  v a lu ed  food 
item s  a re  s c a t t e r e d ,  and v a ry  w ith  s e a s o n a l i ty .  T h is d ie ta r y  
req u ire m en t a f f e c t s  th e  g ro u p ’s d is p e r s io n  which i n  tu r n  a f f e c t s  th e  
o p p o r tu n i ty  f o r  a d u l t  m a le / in f a n t  in t e r a c t io n s .  F o r exam ple, a  fem ale 
w ith  dependent o f f s p r in g  i s  f r e q u e n t ly  found a lo n e  f o r  long  h o u rs  
(G oodall, 1 977 ). As n o te d  abo v e , chim panzees have  an om nivorous d i e t ,  
fo c u s in g  on foods o f  h ig h ly  n u t r i t i v e  v a lu e  such a s  f r u i t ,  m eat, and 
te r m i te s .  la b ile  th e  fo rm er two food item s may in v o lv e  group fe e d in g , 
th e  l a t t e r  t y p i c a l l y  in v o lv e s  s o l i t a r y  feed in g  and re q u ire s  in d iv id u a l  
s k i l l .  I t  i s  an  a c t i v i t y  g e n e ra l ly  a s s o c ia te d  w ith  th e  m a tr i f o c a l  u n i t .  
Fem ales w ith  dependen t o f f s p r in g  do n o t move about in  th e  community 
to  th e  e x te n t  t h a t  a d u l t  m ales do (van L aw ick-G oodall, 1958; and
Wrangham, 1 9 7 9 ), and th e r e f o r e ,  th e  p a t r o l l i n g  m ales have  a  g r e a t e r  
o p p o r tu n i ty  fo r  lo c a t in g  w id e ly  d is p e r s e d ,  r i c h  food s o u rc e s .  I n  f a c t ,  
when t h i s  a c t i v i t y ,  known as  a  ' c a r n i v a l '  (Reynolds and R ey n o ld s, 1965) 
o c c u rs , th e  m ales em it lo u d  v o c a l iz a t io n s  and drumming w hich  a t t r a c t  
th e  o th e r  members o f th e  group in c lu d in g  th e  m a tr i f o c a l  u n i t s .  Thus, 
an  im p o r ta n t r o le  o f th e  m ale i s  to  l o c a te  food ite m s  t h a t  th e  fem ale  
and o f f s p r in g  would n o t  o th e rw ise  d is c o v e r .  D uring  th e s e  group 
fe e d in g  e n c o u n te rs , th e  a d u l t  m ales and im m atures would n e c e s s a r i ly  
have th e  o p p o r tu n ity  to  i n t e r a c t .  M ales a ls o  lo c a te  food th ro u g h  t h e i r  
c o o p e ra tiv e  h u n tin g  e n d e a v o rs , w hich th ey  sh a re  w ith  o th e r  group 
members. Thus, w h ile  th e  fem ale and h e r  dependent o f f s p r in g  may fo ra g e  
fo r  food  in  th e  absence o f th e  a d u l t  m a le , a s  i n  th e  c a se  o f  te rm i te  
f i s h in g ,  th e y  a lso  fo ra g e  in  h i s  p re sen ce  d u rin g  group fe e d in g s .  T his 
in  tu r n ,  in c re a s e s  a d u l t  m ale/im m ature ex p o su re  and  th e  o p p o r tu n i ty  
fo r  i n t e r a c t i o n .
T h is  p a t r o l l i n g  b e h a v io r  on th e  p a r t  o f  th e  m ales n o t o n ly  lo c a te s  
r i c h  fo o d  ite m s , b u t i t  a ls o  se rv e s  to  l o c a t e  p o s s ib le  d an g e r.
However, i t  i s  n o t g e n e ra l ly  th o u g h t th a t  th e  m a tr i f o c a l  u n i t  i s  
p a r t i c u l a r l y  dependent upon th e s e  a d u lt  m ales f o r  p r o te c t io n .  The 
a d u l t  fem ale  chim panzee, due to  h e r  la r g e  s i z e  and h e r  a r b o r e a l  
p r o p e n s i ty ,  does n o t r e q u i r e  th e  c o n s ta n t p re sen ce  o f  th e  a d u l t  m ale 
a s  a d e fe n se  mechanism a g a in s t  p re d a t io n .  As su ch , i t  i s  th e  a d u l t  
fe m a le ’s r e s p o n s ib i l i t y  to  p ro v id e  d i r e c t  p r o te c t io n  a g a in s t  p r e d a t io n  
f o r  dependen t o f f s p r in g .
As in  th e  case  of a l l  th e  p o n g id s , fem a le s  ap p ea r to  be most 
r e s t r i c t i v e  w ith  t h e i r  i n f a n t s  d u rin g  th e  p e r io d  a f t e r  b i r t h ,  when
th e  in f a n t  la c k s  c o o rd in a te d  m otor s k i l l s  and i s  p a r t i c u l a r l y  
v u ln e ra b le  to  d anger. D uring th e  f i r s t  s e v e ra l  months o f  an  i n f a n t ’ s 
l i f e ,  .the fem ale chim panzee in h i b i t s  a lm o st a l l  o f  i t s  c o n ta c t  w ith  
o th e r  group members (van L aw ick-G oodall, 1968). However, i n  th o se  
c a se s  w here a d u l t  m ales a re  in  p ro x im ity  to  th e  i n f a n t ,  th e r e  i s  
i n t e r e s t  ta k e n  i n  th e  in f a n t  on th e  p a r t  o f  th e  m ale . For exam ple, 
d u rin g  th e  i n f a n t 's  f i r s t  s i x  months o f  l i f e ,  van  L aw ick-G oodall (1968) 
h as  n o ted  th a t  a d u l t  m ales may reac h  o u t to  th e  i n f a n t ,  to u c h in g  i t  
on i t s  head  o r  f a c e .
D uring th e  second h a l f  o f th e  f i r s t  y e a r ,  when co n tin u o u s  m o th er/ 
in f a n t  c o n ta c t  h a s  b ro k en , th e s e  m ales have g r e a te r  o p p o r tu n i ty  to  
i n t e r a c t  w ith  in f a n t s .  D uring t h i s  p e r io d ,  i r r e s p e c t iv e  o f  which 
in d iv id u a l  ap p ro ac h es, th e  a d u l t  m ale may g re e t  th e  in f a n t  by re a c h in g  
o u t to  to u ch  o r  p a t  th e  i n f a n t ,  u s u a lly  on th e  b ack , under i t s  c h in , 
o r  on th e  w h ite  t a i l  t u f t  (a d is t in g u is h in g  mark o f  o ld e r  i n f a n t s ) . 
A dult m ales a ls o  e x h ib i t  a  d eg ree  o f  to le ra n c e  when th e  in f a n t  
i n t e r f e r e s  w ith  h i s  a c t i v i t i e s .  For exam ple, even i f  th e  a d u l t  m ale 
appears to  be  ig n o r in g  an ap p roach ing  in f a n t ,  th e  in f a n t s  w i l l  
f re q u e n tly  jump on to  t h e i r  la p s .  I n f a n ts ,  who clim b around th e  m a le ’ s 
body d u rin g  grooming b o u ts  o r  d u rin g  c o p u la tio n , a r e  g e n tly  pushed 
away by th e  m ale, as th ey  a r e  when they  reac h  o u t f o r  food th a t  th e  
male i s  e a t in g .
Comfort and p r o te c t io n  a r e  a lso  d i r e c te d  tow ard th e  i n f a n t .  When 
a d u l t  m ales ag g re ss  tow ard fem a les , th e  in f a n ts  a re  som etim es 
a c c id e n ta l ly  in v o lv e d . In  such c a s e s ,  an  in f a n t ,  s i t t i n g  n e a r  i t s  
m other, may be  l e f t  a lo n e  scream ing w h ile  i t s  m other a t te m p ts  to  f l e e
from  th e  a g g re s s in g  m a le . When t h i s  o c c u rs , n earby  a d u l t  m ales have 
been known to  p ic k  up th e  i n f a n t ,  em brace, i t ,  and o f f e r  com fort u n t i l  
i t  i s  r e u n i te d  w ith  i t s  m other. In  one c a se , th e  c o n ta c t  la s te d  f o r  
te n  m in u tes  i n  w hich th e  m ale c a r r i e d  th e  in f a n t  v e n t r a l l y ,  fo llo w ed  
i t s  a s c e n t  in to  a  t r e e ,  and th re a te n e d  o r  chased o f f  o th e rs  a s  th e y  
ap p ro ach ed , van Law ick-G oodall (1968) and N issen (1931) have a ls o  
n o te d  t h a t  m ales a r e  p r o te c t iv e  o f in f a n t s  when o b se rv e rs  approach to o  
c lo s e ly .  In  a n o th e r  i n c id e n t ,  a  s t i l l  u n co o rd in a ted  in f a n t ,  in  an 
a t te m p t to  c lim b , was a s s i s t e d  by  a  n earb y  a d u l t  m ale , who had been 
w atch in g  th e  i n f a n t .
I t  i s  d u rin g  th e  l a t t e r  p a r t  o f  th e  second y e a r  t h a t  a d u l t  m ales 
ap p ea r to  become l e s s  to l e r a n t  o f  th e  i n f a n t 's  a c t i v i t i e s .  W hile 
d u rin g  th e  f i r s t  h a l f  o f  th e  second y e a r ,  a d u l t  m ales e x h ib i t  to le r a n c e  
a s  th e  i n f a n t s  clim b around th e  m a le ’s  body, t h i s  to le r a n c e  wanes 
tow ard th e  end of th e  l a t t e r  h a l f ,  a s  in d ic a te d  by th e  f a c t  th a t  m ales 
push th e  i n f a n t s  away more ro u g h ly  when th e  l a t t e r  i n t e r f e r e  w ith  
fe e d in g  o r  c o p u la t io n .  I t  i s  d u rin g  t h i s  tim e th a t  an in f a n t  ap p ea rs  
to  l e a r n  when to  ap p ro ach  o r  a v o id  an a d u l t  m ale. In  one c a se , f o r  
exam ple, an  in f a n t  f a i l e d  to  re c o g n iz e  s ig n s  o f p o t e n t i a l  ex c item en t 
d isp la y e d  by a male ( e .g .  ro ck in g  and p i l o - e r e c t io n ) , and upon th e  
i n f a n t 's  app ro ach , h e  was a t ta c k e d  by th e  m ale, b e in g  dragged and 
f lu n g  in to  th e  a i r  a s  th e  ch a rg in g  d is p la y  began . S u b sequen tly , d u r in g  
th e  same day , th e  i n f a n t  was observed  to  e x h ib i t  th e  f i r s t  s ig n s  o f  
av o id an ce  when th e  same m ale app roached . A lthough th e  in f a n t  a t  tim e s  
co n tin u ed  to  ig n o re  s ig n a l s  o f an ensu ing  charg ing  d is p la y ,  by th e  end 
o f th e  second y e a r ,  i t  c l e a r ly  had le a rn e d  th e  s ig n if ic a n c e  of th e s e
s ig n a l s .  P e rh a p s , i t  i s  n o t c o in c id e n ta l  th a t  th e  i n f a n t ’s  a g g re s s iv e  
d is p la y s  in c re a s e  d u r in g  th e  second year o f  l i f e .  A nother ty p e  o f  
b e h a v io r  th a t  a d u l t  m ales som etim es d i r e c t  tow ard in f a n t s  o f  t h i s  age 
i s  m ounting in  w hich th r u s t i n g  movements a re  made a g a in s t  th e  i n f a n t ’s  
back in  th e  c o n te x t o f  p la y  o r  sometimes d u rin g  g r e e t in g .  L ik ew ise , 
i n f a n t i l e  s e x u a l p a t t e r n s  such  as  m ounting and th r u s t in g  a re  observed 
d u rin g  t h i s  p e r io d .
W hile p la y  in t e r a c t io n s  betw een the m ales and in f a n t s  d u r in g  th e  
second y e a r  in c r e a s e ,  th ey  b e g in  to  wane d u rin g  th e  t h i r d  y e a r .  During 
th e  e a r l i e r  p a r t  o f  th e  t h i r d  y e a r ,  in f a n ts  a r e  s t i l l  approached and 
em braced by m atu re  m a le s , and a re  allow ed to  clim b in to  t h e i r  la p s ;  by 
th e  end o f  t h i s  y e a r ,  th e  in t e r a c t io n s  c o n s is t  m ain ly  o f groom ing, 
g r e e t in g ,  a g g re s s iv e -s u b m is s iv e  e n o c u n te rs , and sometimes p la y .
A lthough m ales s t i l l  t o l e r a t e  and p ro te c t  in f a n ts  d u rin g  th e  t h i r d  y e a r ,  
th ey  d i r e c t  th r e a te n t in g  g e s tu re s  toward them more f r e q u e n t ly .  
C o in c id e n ta lly ,  as e a r ly  as th e  t h i r d  y e a r ,  b u t more ty p ic a l ly  du ring  
th e  fo u r th  y e a r ,  i n f a n t s  b eg in  to  em it a su b m issiv e  b e h a v io r , bobbing , 
w hich i s  d i r e c te d  a t  th e  a d u l t  m ale. A fte r  th e  fo u r th  y e a r ,  th e  
w eaning p ro c e ss  b e g in s  and even though th e  s o c ia l  bond betw een th e  
m other and th e  o f f s p r in g  c o n tin u e s  to  be s t r o n g ,  th e  ju v e n i le  chimpanzee 
i s  l e s s  under h e r  p r o te c t io n  and th e re fo re  i s  l e f t  w ith  i t s  o\m d ev ice s  
f o r  cop ing  w ith  th e  env ironm ent and in te r a c t in g  w ith  o th e r  group members. 
N e v e r th e le s s , th e se  ju v e n i le s  o r  a d o le sc e n ts  may seek  ou t t h e i r  m o th e r 's  
p r o te c t io n  when th re a te n e d  by an a d u l t  male by ru n n in g  to  h e r  s id e .
I f  th e  fem ale i s  h ig h - ra n k in g , she may th r e a te n  o r chase th e  a g g re s so r ; 
o r  i f  she i s  lo w -ra n k in g , she may approach th e  male and em it an appeasem ent
g e s tu r e .
I t  th e r e f o r e  seems th a t  even though th e  a d u l t  male chim panzee i s  
c ap a b le  o f  p o s i t i v e ly  i n t e r a c t in g  w ith  younger ch im panzees, th e r e  i s  
c o n s id e ra b le  danger i n  b e in g  n e a r  an  a d u l t  male who i s  s o c i a l l y  e x c i te d .  
A du lt m ales a s  w e ll  a s  a d u l t  fem ales h ave  been known to  engage i n  
i n f a n t i c i d e  and c a n n ib a lism  (S uzuki, 1971; B y g o tt, 1972; and  G o o d a ll,
19 7 7 ). R a th e r  th a n  im p ly in g  in t e n t i o n a l  in f a n t i c i d e  on th e  p a r t  o f  th e  
a d u l t  m a les , G oodall su g g e s te d  th a t  th e s e  ca se s  a r e  b e t t e r  e x p la in e d  
in  te rm s o f  in te r -g ro u p  a g g re s s io n  d i r e c te d  a t  th e  i n f a n t ’s  m o ther, 
r a t h e r  th an  a t  th e  i n f a n t  i t s e l f .  In  v a c t, in  one c a s e , sh e  r e p o r te d  
th a t  an  i n f a n t ,  s t i l l  a l i v e  b u t  s e v e re ly  wounded, was c a r r i e d  and 
groomed by s e v e r a l  m ales a f t e r  i t  had b een  s e iz e d  from i t s  m o th e r, who 
had escaped , a lth o u g h  b a d ly  wounded h e r s e l f .  One o f  th e se  m ales had 
a c tu a l ly  p a r t i c ip a t e d  in  th e  a t ta c k .  A lso , i t  i s  im p o rtan t to  n o te  
th a t  in t r a -g ro u p  in f a n t i c i d e  in v o lv e s  a t t a c k  by a d u l t  fem ales and 
t h a t  a d u l t  m ales a r e  known to  defend  new m others from  th e se  a t t a c k s .
G oodall h as  p o s tu la te d  t h a t  fe m a le s , im m ediate ly  a f t e r  p a r t u r i t i o n ,  
t r a v e l  w ith  th e  m ales i n  o rd e r  to  av o id  a t ta c k s  by o th e r  fem a les  
w ith in  th e  g roup .
Taking th e  fo ra g in g  s t r a t e g i e s  and p re d a to ry  d e fen se  mechanisms 
in t o  c o n s id e ra t io n ,  th e  fem ale  chim panzee h as  c o n s id e ra b le  r e s p o n s i b i l i t i e s  
a s  a  m o ther. In  te rm s o f  food p ro cu rem en t, she %fith h e r  dependen t 
o f f s p r in g ,  m ust employ in d iv id u a l  s k i l l  in  e x t r a c t in g  h ig h ly  v a lu e d  
food  item s such as  t e rm i te s  from  th e  env ironm ent. In  a d d i t io n ,  d u rin g  
group fe e d in g s , i t  i s  h e r  r e s p o n s ib i l i t y  to  o v ersee  and r e g u la te  th e  
a c t i v i t y  o f h e r  dependen t o f f s p r in g  w ith  o th e r  group members. Thus,
g iv e n  th a t  she  m ust p ro v id e  p r o te c t io n  a g a in s t  in te r -g ro u p  and i n t r a ­
group a g g re s s io n , i t  i s  n o t s u r p r i s in g  th a t  d u r in g  th e  e a r ly  months o f  
th e  i n f a n t ’ s  l i f e ,  she  i s  r e s t r i c t i v e .  N e v e r th e le s s ,  an im m ature 
chim panzee does have e a r ly  c o n ta c t  w ith  o th e r  group members, and i t  i s  
su g g e s te d  th a t  t h i s  o p p o r tu n ity  f o r  e a r ly  c o n ta c t ,  e s p e c ia l ly  w ith  
a d u l t  m a le s , i s  a fu n c tio n  o f  th e  fo ra g in g  s t r a t e g i e s  employed and 
t h a t  th e  d eg ree  to  w hich th e se  i n t e r a c t io n s  o ccu r i s  a fu n c tio n  o f  th e  
fe m a le ’ s  f a m i l i a r i t y  w ith  h e r  o ld e r  m ature o f f s p r in g .  An a d u l t  fem ale 
w ith  a  sm a ll in f a n t  i s  f a m i l i a r  w ith  h e r  o ld e r  a d u l t  son and as  a 
r e s u l t ,  e x e r c is e s  some c o n tro l  o v e r  h i s  i n t e r a c t io n s  w ith  th e  in f a n t .  
Thus, w h ile  she may be p e rm is s iv e  a t  tim es in  a llo w in g  c o n ta c t  betw een 
h e r  o ld e r  son  and th e  i n f a n t ,  she  i s  r e l a t i v e l y  a s su re d  th a t  she w i l l  
have l i t t l e  d i f f i c u l t y  in  i n h i b i t i n g  th e  i n t e r a c t io n s  o r  r e t r i e v in g  
th e  i n f a n t  when a p p ro p r ia te .
As n o te d  p r e v io u s ly ,  fem ales  w ith  in f a n t s  ty p i c a l l y  spend a g re a t  
d e a l o f  tim e s e p a ra te d  from th e  o th e r  group members and th a t  co n tin u o u s 
f e m a le / in f a n t  c o n ta c t  i s  n o t b ro k en  u n t i l  th e  i n f a n t  i s  4-6 months 
o ld  (van L aw ick-G oodall, 1968). As a  r e s u l t ,  an  a d u l t  male chimpanzee 
does n o t  t y p i c a l l y  have d i r e c t  a c c e s s  to  an i n f a n t .  Thus, e a r ly  d i r e c t  
i n t e r a c t io n s  betw een a d u l t  m ales and in f a n t s  a r e  r e s t r i c t e d  to  th o se  
in  w hich th e  in f a n t  i s  in  c o n ta c t  w ith  th e  fem ale ; d i r e c t  c o n ta c t ,  
in  th e  e a r ly  days, may sim ply  in v o lv e  to u c h in g , t i c k l i n g ,  o r  grooming 
th e  i n f a n t  w h ile  on i t s  m o ther’s body. In  c o n t r a s t ,  a f t e r  co n tin u o u s  
m o th e r / in fa n t  c o n ta c t  i s  b ro k en , th e  m ale may have th e  o p p o r tu n ity  to  
be in  p o s s e s s io n  o f  th e  in f a n t .  I t  i s  th e r e f o r e  im p o rta n t to  c o n s id e r  
th e  d eg ree  to  w hich a fem ale r e s t r i c t s  a d u l t  m a le / in f a n t  i n t e r a c t io n s
by r e s t r i c t i n g  h i s  a n d /o r  th e  i n f a n t ’ s  b e h a v io r  o r  by sim p ly  av o id in g  
th e  m ale. T h is  to p ic  w i l l  be s p e c i f i c a l l y  a d d re sse d  in  a  subsequen t 
s e c t io n  o f  th e  p a p e r .
I n te r a c t io n s  betw een A du lt Male and I n f a n t  Chimpanzees in  C a p tiv ity
As n o te d  e a r l i e r ,  th e  r o le  o f  th e  a d u l t  m ale chim panzee in  in f a n t  
developm ent h a s  re c e iv e d  m inim al a t t e n t i o n .  A lthough i t  h a s  nev er 
b een  th e  f o c a l  p o in t  o f an  in v e s t ig a t io n ,  a d u l t  m a le / in f a n t  in t e r a c t io n s  
have been exam ined as  p a r t  o f a  s tu d y  in v o lv in g  th e  s o c ia l  b e h a v io r  o f  
c a p t iv e  chim panzees (K ing, S te v e n s , and M ellen , 1980). In  g e n e ra l ,  
i t  was found th a t  th e  s o c i a l  b e h a v io r  o f  a  c a p t iv e  group o f  chim panzees, 
com prised o f  one a d u l t  m ale and th re e  m o th e r / in fa n t  p a i r s ,  was s im i la r  
to  th a t  o f f e r a l  ch im panzees. I t  i s  im p o rta n t to  n o te  t h a t  u n lik e  
o th e r  c a p t iv e  c o n d i t io n s , an  a d u l t  male was housed  w ith  th e  m o ther/ 
i n f a n t  p a i r s ,  and th a t  th e  group had l iv e d  to g e th e r  fo r  many y e a r s .
Of p a r t i c u l a r  i n t e r e s t  to  th e  p re se n t p ap e r i s  th e  b e h a v io r  
o f  th e  a d u l t  m ale in  th e  above s tu d y  and h i s  i n t e r a c t io n s  w ith  th e  
o th e r  group members. Over h a l f  o f  th e  a d u l t  m a le /fem ale  i n t e r a c t io n s  
o ccu rred  w ith  one p a r t i c u l a r  fem a le , who had  a  m ale in f a n t .  T h is 
m ale in f a n t  in t e r a c t e d  as f r e q u e n t ly  w ith  th e  a d u l t  male as  h e  d id  
w ith  th e  in f a n t  fem ales . Over h a l f  o f th e  male i n f a n t / a d u l t  m ale 
in te r a c t io n s  w ere i n i t i a t e d  by th e  m ature m a le , who in t e r a c t e d  w ith  
th e  in f a n t  m ale over e ig h t  tim es a s  f re q u e n tly  a s  w ith  th e  in f a n t  
fem ales com bined. K ing, e t . a l .  su g g es ted  th a t  one p o s s ib le  e x p la n a tio n  
f o r  th e  a d u l t  m a le ’ s  p re fe re n c e  f o r  the in f a n t  m ale was h i s  p re fe re n c e
f o r  th e  i n f a n t ' s  m other a s  a  p ro s o c ia l  p a r tn e r .  That i s ,  t h e i r  
f a m i l i a r i t y  may have c o n tr ib u te d  to  th e  q u a l i ty  and q u a n t i ty  o f  a d u l t  
m a le / in f a n t  in t e r a c t io n s .  A nother c o n t r ib u t in g  f a c to r  may have invo lved  
th e  p ro p e n s ity  fo r  m ales to  form  s tro n g  s o c ia l  bonds w ith  each  o th e r  
and a s  van Law ick-G oodall (1968) n o te d , in  f e r a l  c o n d itio n s  th e  a d u l t  
m ales show a  p re fe re n c e  f o r  in f a n t  m a les .
In  te rm s o f  p la y ,  the  m ale i n f a n t ’s m other was the o n ly  o th e r  
a d u l t  w ith  whom th e  a d u l t  m ale in t e r a c t e d ,  a g a in  in d ic a t in g  a  p re fe re n c e . 
The a d u l t  m a le 's  p la y  a c t i v i t i e s  w ith  th e  i n f a n t s  were s im i la r  to  
th o s e  o b se rv ed  in  f e r a l  a d u l t  m a le s . He f r e q u e n t ly  i n i t i a t e d  and 
h i s  a c t io n s  were o f  a  g e n t le  n a tu r e .  In  te rm s o f  food s h a r in g ,  i t  
was found t h a t  th e  in f a n t  m ale was th e  on ly  member o f  th e  group to  
r e g u la r ly  beg  from th e  a d u l t  m a le , who o f te n  sh a red  h is  food  w ith  the  
i n f a n t .  In  one in c id e n t ,  th e  m atu re  m ale a c tu a l ly  h e ld  th e  in f a n t  
up and s p i t  m ilk  in to  h i s  mouth s e v e ra l  t im e s . T h is  p re fe re n c e  fo r  
th e  in f a n t  m ale was a ls o  dem onstra ted  when he a llow ed  the in f a n t  to  
ta k e  food  from  h is  p i l e ,  and even from h i s  hands o r  mouth. F u r th e r  
d e m o n stra tio n  o f t h i s  p re fe re n c e  in v o lv ed  h i s  d e fen se  o f th e  in f a n t  
m a le . I f  th e  in f a n t  was th re a te n e d  by an a d u l t  fem a le , th e  male 
w ould a g g re ss  tow ard h e r ,  r e tu r n  to  th e  in f a n t ,  p ic k  him up , c a rry  
him to  a p i l e  o f  food, and p la c e  f r u i t  i n  th e  i n f a n t 's  mouth.
As in  f e r a l  c o n d i t io n s ,  th e  a d u l t  m ale e x h ib i te d  to le ra n c e  
tow ard  a l l  in f a n t s  when they  i n t e r f e r e d  d u r in g  c o p u la tio n . The in f a n t  
m ale ty p i c a l l y  would stomp on h i s  m o th e r 's  back and h i t  th e  a d u l t  male 
in  th e  fa c e .  The in f a n t  fem ales would s ta n d  on e i t h e r  s id e  o f  th e  
a d u l t  m ale, h i t t i n g  him o r p u l l in g  on h i s  arm s.
In  summary, i t  ap p ea rs  th a t  th e  s o c i a l  b e h a v io r  o f  t h i s  c a p t iv e  
group i s  q u i t e  s im i la r  to  th a t  o f  f e r a l  g ro u p s . Tliis in c lu d e s  
th e  s o c i a l  i n t e r a c t io n s  between th e  a d u l t  male and in f a n t s .  I t  was 
concluded  t h a t  th e  s o c i a l  env ironm ent im posed by th e  p a r t i c u l a r  c a p t iv e  
s i t u a t i o n  a p p e a rs  to  p la y  a more s i g n i f i c a n t  r o l e  i n  th e  m ain tenance 
o f  norm al b e h a v io r  th a n  does th e  a c tu a l  p h y s ic a l  r e s t r i c t i o n s  o f th e  
e n c lo s u re .  F o r th e  pu rpose o f  th e  p r e s e n t  s tu d y , i t  i s  most s i g n i f i c a n t  
th a t  an a d u l t  male was p re s e n t  and th a t  th e  a d u l t  fem ales w ere f a m i l i a r  
w ith  h im . I t  i s  l i k e ly  th a t  th e  norm al b e h a v io r  o f the  group w as, in  
p a r t ,  a  fu n c t io n  o f  h i s  p re sen ce  and th a t  th e  freedom  w ith  which h e  
in te r a c t e d  w ith  th e  in f a n t s  w as, in  p a r t ,  a  fu n c tio n  of th e  above 
f a m i l i a r i t y .  F u rth erm o re , i t  i s  n o t u n reaso n ab le  to  assume th a t  h i s  
p re sen ce  p la y e d  a r o le  i n  th e  norm al s o c i a l  developm ent o f th e  i n f a n t s ,  
in c lu d in g  b o th  male and fem a les .
Tlie A ssessm ent and S ig n if ic a n c e  o f  I n te r a c t io n s
W hile th e  above d is c u s s io n  a d d re s s e s  th e  im portance o f  in te r a c t io n s  
in v o lv in g  d i r e c t  c o n ta c t ,  i t  sh o u ld  a l s o  b e  reco g n ized  th a t  o th e r  
ty p e s  o f  i n t e r a c t io n s  ta k e  p la c e  and may b e  as e q u a lly  im p o r ta n t. 
S p e c i f i c a l ly ,  i t  i s  su g g es ted  th a t  v i s u a l  a t te n t iv e n e s s  betw een th e  
m ale and i n f a n t  i s  n e c e s s a r i ly  an im p o rta n t v a r ia b le  th a t  m e r i ts  
in v e s t ig a t io n  and a s  a r e s u l t ,  d i r e c t  c o n ta c t  shou ld  not be co n sid e red  
th e  s o le  i n d i c a to r  of th e  i n t e r a c t a n t s '  aw areness o f each o th e r  and 
i n t e r e s t  i n  each  o th e r .  For exam ple, i t  i s  n o t u n reaso n ab le  to  
assume th a t  some a s p e c ts  o f  an i n f a n t 's  s o c i a l  developm ent a r e
a c q u ire d  th rough  o b s e rv a t io n  and im i ta t io n  o f  an a d u l t  m a le , p re c lu d in g  
a  n e c e s s i ty  f o r  f re q u e n t d i r e c t  c o n ta c t .  T h is may be p a r t i c u l a r l y  t r u e  
fo r  m ale in f a n t s ,  who a t  some l a t e r  d a te  w i l l  a tte m p t to  i n t e g r a t e  
in to  th e  a l l  m ale g roup . I t  i s  a ls o  su g g es ted  th a t  in  c o n ju n c tio n  w ith  
v i s u a l  a t t e n t i v e n e s s ,  o th e r  n o n -c o n ta c t b eh av io rs  d i r e c te d  by th e  male 
and in f a n t  tow ard each  o th e r  and w hich may occur p r io r  to ,d u r in g ,  o r  
a f t e r  a g la n c e  o r  s t a r e  shou ld  a ls o  be co n s id e re d . These would 
in c lu d e  f o r  exam ple, r e a c h in g  tow ard , d is p la y in g  a t ,  and av o id an ce  
o f  each o th e r .  By in c lu d in g  v i s u a l  a t t e n t iv e n e s s  and o th e r  n o n -c o n ta c t 
b e h a v io rs  a lo n g  w ith  c o n ta c t  b e h a v io rs  a s  fu n c t io n a l  p a r t s  o f  th e  
a d u l t  m a le / in fa n t  r e l a t i o n s h i p ,  th e  a d u l t  male beg in s  to  emerge as 
a  much more s ig n i f i c a n t  f ig u r e  i n  an i n f a n t ’s developm ent and h ence  i t s  
i n t e g r a t i o n  in to  th e  g ro u p 's  s o c ia l  s t r u c t u r e .  W hile i t  i s  r e a d i ly  
a d m itte d  t h a t  th e  docum en ta tion  o f  n o n -c o n ta c t b e h a v io rs  a re  p ro b le m a tic  
( e .g .  w hich in d iv id u a l  in  a group i s  th e  a c tu a l  r e c ip ie n t  o f  such 
b e h a v io r ) ,  i t  i s  su g g e s te d  th a t  th ey  n e v e r th e le s s  shou ld  be c o n s id e re d  
i n  th e  assessm en t o f  th e  m a le ’ s r o l e .
I n  th o s e  s i t u a t i o n s  i n  w hich obv io u s  ( e .g .  c o n ta c t in t e r a c t io n s )  
m ale/im m ature in t e r a c t io n s  a r e  ex trem ely  r a r e ,  as in  th e  case  o f  th e  
o ra n g -u ta n , i t  i s  p o s s ib le  th a t  l e s s  obv io u s in te r a c t io n s  a re  o c c u rr in g  
w here to u c h in g  o r  ap p ro ac h in g  may n o t be in v o lv e d . Im p o rtan t s u b t le  
s o c ia l  s ig n a ls  may be exchanged and go u n n o tic e d  to  th e  o b se rv e r-  I t  
i s  a l s o  im p o rtan t to  c o n s id e r  i f  th e  mere p resen ce  o f  an a d u l t  m ale has 
an e f f e c t  on an  im m ature in d iv id u a l .  As L indburg (1971) has s u g g e s te d , 
even  i n  th e  absence o f  an  i n t e r a c t i o n ,  th e  a d u l t  male rh e su s  may be 
th e  cynosure o f  th e  i n f a n t s ’ a t t e n t i o n ,  where f o r  exam ple, a group o f
i n f a n t s  may s i t  c lo s e  to  an  a d u l t  m ale w ith o u t i n t e r a c t in g  w ith  h im .
Does th e  m a le 's  p re s e n c e  and in t e r a c t io n  w ith  o th e r  group members 
c o n t r ib u te  to  th e  developm ent o f s o c ia l  s k i l l s  th ro u g h  im i ta t io n  and 
o b s e rv a t io n a l  le a rn in g ?
One o f  th e  u n d e r ly in g  c o n te n tio n s  o f  t h i s  p ap er i s  t h a t  ab sence  
o r  r a r i t y  o f  any o v e r t  b e h a v io r  on th e  p a r t  o f  th e  a d u l t  m ale , 
d i r e c te d  a t  an im m ature, i s  n o t n e c e s s a r i ly  in d i c a t iv e  o f  n e g l ig ib le  
m ale in p u t i n  th e  im m a tu re 's  developm ent. T h is  o f  c o u rs e ,  i s  s u b je c t  
to  c o n tro v e rs y . F or exam ple, H orr (1977) h a s  n o te d  th a t  i n  th e  
o ra n g -u ta n , th e  male l i v e s  a  s o l i t a r y  e x is te n c e  and h as  m inim al 
c o n ta c t  w ith  im m atu res, and th e r e f o r e ,  h i s  in f lu e n c e  on o f f s p r in g  
developm ent was su g g e s te d  to  be m inim al and  c e r t a in l y  q u e s t io n a b le .  
However, th e  seem ing ly  absence  o f a d u l t  m ale/im m atu re  in t e r a c t io n s  
sh o u ld  n o t n e c e s s a r i ly  b e  ta k en  as ev id en ce  f o r  n e g l ig ib l e  in p u t .  I t  
i s  q u e s t io n a b le  to  assum e th a t  q u a n t i ty  i s  i n  any way in d ic a t iv e  
o f  q u a l i ty  co n ce rn in g  p a r e n t a l  b e h a v io r ;  m in im al c o n ta c t ,  i r r e s p e c t iv e  
o f  i t s  o b s e rv a b le  i n t e n s i t y ,  may n e c e s s a r i ly  h ave  trem endous s o c ia l  
s ig n i f i c a n c e .  I t  i s  a rg u ed  then  th a t  ab sen ce  o r  r a r i t y  o f  c o n ta c t 
i n t e r a c t io n s  does n o t n e c e s s a r i ly  im ply  n e g l ig ib l e  o r  m inim al in p u t .
I t  i s  a l s o  a rgued  th a t  a g g re s s iv e  e n c o u n te rs ,  w hich in  some ca se s  
a re  th o u g h t to  p red o m in a te , do n o t n e c e s s a r i ly  r e f l e c t  th a t  an a d u l t  
male la c k s  th e  c a p a c ity  f o r  c a re -g iv in g  b e h a v io r  and th a t  th e s e  a g g re s s iv e  
e n c o u n te rs , may th e m se lv e s , f a c i l i t a t e  th e  no rm al i n t e g r a t i o n  o f  an 
im m ature in to  th e  g roup. T h is  may be  p a r t i c u l a r l y  t r u e  i n  th e  a d o le sc e n t 
male ch im panzee. In  h i s  p e r s i s t e n t  a t te m p ts  to  i n t e g r a t e  in to  th e  a d u l t  
male g roup , h e  i s  o f te n  th e  r e c i p ie n t  o f  a g g re s s io n  and com fort by th e
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a d u l t  m ales. N ish id a  (1979) h a s  r e f e r r e d  to  t h i s  phenomenon as 'am b iv a len t 
p s y c h o lo g y '.
The above d is c u s s io n  h a s  focused  upon m a le / in fa n t  in t e r a c t io n s  o f  
chim panzees i n  f e r a l  and c a p t iv e  c o n d it io n s .  A lthough n o t  s y s te m a tic a l ly  
doucm ented, some d eg ree  o f  c a r e -g iv in g  beh av io r i s  e x h ib i te d  by th e  
a d u l t  m ale. Thus, from  a  s o c io b io lo g ic a l  p e r s p e c t iv e ,  th e  a d u l t  
m ale does make an  in v e s tm e n t, and i t  i s  very  l i k e ly  t h a t  h i s  investm ent 
o ccu rs  under th e  co n tin g en cy  o f  a  g e n e a lo g ic a l r e l a t i o n s h i p .  . B ehav io ra l 
in v e s tm en t may be d i r e c t ,  in v o lv in g  c o n ta c t and n o n -c o n ta c t  in t e r a c t io n s ;  
o r i t  may be i n d i r e c t ,  w here th e  mere p resence  o f  th e  m ale a llo w s f o r  
im i ta t io n  and o b s e rv a t io n a l  le a r n in g  on th e  p a r t  o f  th e  i n f a n t s .  Whether 
d i r e c t  o r  i n d i r e c t ,  t h i s  in v e s tm e n t enhances the  s u r v iv a l  o f  th e  in f a n t .  
From th e  i n f a n t 's  p e r s p e c t iv e ,  th e  a d u l t  male p ro v id e s  en rich m en t in  
i t s  s o c ia l  m i l ie u  and i s  an  im p o rtan t f o c a l  p o in t f o r  th e  i n f a n t 's  
in t e g r a t i o n  in to  th e  s o c ia l  g roup . And although  t h i s  i n t e g r a t i o n  
o ccu rs  p red o m in an tly  u nder th e  a u sp ic e s  o f th e  m o th er, i t  n e v e r th e le s s  
i s  s u b je c t  to  th e  in f lu e n c e  o f  th e  a d u l t  m ale. The m ale may have 
l e s s  o p p o r tu n ity  to  come in t o  d i r e c t  c o n ta c t w ith  im m atures th an  
does th e  fem a le , b u t  t h i s  does n o t n e c e s s a r i ly  d i c t a t e  t h a t  h i s  
in f lu e n c e  and r o le  in  s o c ia l  developm ent i s  any l e s s  s i g n i f i c a n t .  To 
be re d u n d a n t, q u a n t i ty  i s  n o t  in d i c a t iv e  o f  q u a l i ty  o r  s ig n i f i c a n c e .
Female R e s t r i c t iv e n e s s  in  Nonhuman P rim a te s
Given th a t  th e  chim panzee m other i s  r e s t r i c t i v e ,  r e f e r r i n g  to  
th e  d eg ree  to  w hich she  a llo w s h e r  o f f s p r in g  to  i n t e r a c t  w ith  o th e r
group members, she can  be view ed as  a  m o n ito r o f  a d u l t  m a le /in fa n t  
i n t e r a c t i o n s .  M ate rn a l r e s t r i c t i v e n e s s  h as  been exam ined in  o th e r  
nonhuman p r im a te s .  R ed ican  (1976) has  no ted  th a t  m a te rn a l r e s t r i c t i v e n e s s  i s  
somewhat n e g a t iv e ly  c o r r e l a te d  w ith  h ig h  in c id e n c e s  o f a d u l t  m ale / 
in f a n t  i n t e r a c t io n s  i n  some nonhuman p r im a te s .  F o r exam ple, viewed 
a lo n g  a  continuum , rh e s u s  and p i g t a i l  macaques a r e  th o u g h t to  be very  
r e s t r i c t i v e  m others i n  t h a t  th e re  i s  m inim al c o n ta c t  betw een in f a n ts  
and o th e r  a d u l t  members o f  th e  group, w h ile  th e  b o n n e t and b a rb a ry  
macaque fem a les  ex em p lify  th e  o p p o s ite  end of th e  continuum  ( i . e . ,  th e  
in f a n t s  a r e  r e l a t i v e l y  f r e e  to  i n t e r a c t  w ith  any member o f th e  g ro u p ).
For th e  s p e c ie s  in  w hich th e  fem ales a r e  r e l a t i v e l y  r e s t r i c t i v e ,  
th e re  w i l l  be  l i t t l e  o p p o r tu n i ty  fo r  th e  a d u l t  m ales to  i n t e r a c t  w ith  
in f a n t s .  In  c o n t r a s t ,  f o r  th o se  s p e c ie s  i n  w hich th e  fem ale e x h ib i t s  
r e l a t i v e l y  m inim al r e s t r i c t i v e n e s s ,  th e  a d u l t  m ales w i l l  have g r e a te r  
o p p o r tu n ity  f o r  i n t e r a c t i o n .  Kaufman (1963) has dem onstra ted  the 
p o l a r i t y  in  ty p e s  o f  m a te rn a l c a re  betw een th e  b o n n e t and p i g t a i l  macaques 
and i t s  e f f e c t  on in f a n t s  when t h e i r  m others a re  removed from th e  group. 
A lthough th e  p i g t a i l  i n f a n t  does seek c o n ta c t  com fo rt from o th e r  
fem ales  when th e  m other i s  a b s e n t,  i t  r e c e iv e s  l i t t l e  re g a rd  and may 
even be h a ra s s e d .  As a  r e s u l t ,  th e  in f a n t  su b se q u e n tly  e x h ib i ts  a  
d e p re s s iv e  r e a c t io n .  In  c o n t r a s t ,  th e  bo n n e t i n f a n t  r e c e iv e s  th e  
a t t e n t i o n  i t  seek s  and th e r e f o r e ,  does n o t  e x p e rie n c e  d e p re s s io n . In  
one c a s e , a b o n n e t in f a n t  was even 'a d o p te d ' by an a d u l t  m ale.
In  th e  s p e c ie s  where fem ale  r e s t r i c t i v e n e s s  i s  ex trem e, m ale/ 
in f a n t  in t e r a c t io n  i s  expec ted  to  be m inim al o r  n o n e x is te n t .  For th e
rh e s u s ,  t h i s  i s  p a r t i c u l a r l y  e v id e n t in  f r e e - ra n g in g  g ro u p s , where 
a d u l t  m ale in f a n t  in te r a c t io n s  a re  ra re ,  and th o s e  th a t  do o ccu r, 
may even be a g g re s s iv e  (L indburg , 1971; Southw ick, Beg, and S id d iq i ,  
1965). As Kaufmann (1966) n o te d , th e re  a re  few i n t e r a c t i o n s ;  th e  
m ales n ev e r ap p ro ach in g  an in f a n t .  I f  an in f a n t  was seen  to  approach 
an a d u l t  m ale, h e  u s u a lly  would w ithdraw  o r  d i r e c t  a g g re s s iv e  b eh av io rs  
tow ard th e  in f a n t  such  as t h r e a t s  o r  s la p s .  In  c o n t r a s t ,  the  barbary  
macaque e x h ib i ts  a  h ig h  degree  o f  in t e r a c t io n  w ith  i n f a n t s .  For exam ple, 
in  a  f r e e - ra n g in g  group o f b a rb a ry  macaques, Deag and Crook (1971) 
found th a t  a d u l t  m ales h e ld , groomed, c a r r ie d ,  and p ro te c te d  in f a n t s .  
S im ila r  m a le /in fa n t  in t e r a c t io n s  have a lso  been n o te d  i n  c a p t iv e  b a rb a ry
m acaques, where a dom inant m ale and in f a n t  formed a s t ro n g  s ô c ia l  
bond from th e  i n f a n t ' s  f i r s t  day o f  l i f e  (L a h ir i  and Southw ick, 1966),
I f  fem ale r e s t r i c t i v e n e s s  i s  an im p o rtan t v a r ia b le  in  d e te rm in in g  
th e  d eg ree  o f a d u l t  m a le / in fa n t  i n t e r a c t io n s ,  th e n  i t  would fo llow  
th a t  i n  th e  absence o f  th e  m o th er, a d u l t  m a le / in f a n t  in t e r a c t io n s  would 
be  ex p ec ted  to  in c re a s e .  U sing th e  two ex trem es, th e  p i g t a i l  and 
rh esu s  m acaques, th e r e  i s  some e v id e n c e , e s p e c ia l ly  i n  th e  rh e su s , 
f o r  t h i s  p r e d ic t io n .  Kaufman and Rosenblum (1969) d id  n o t o b serv e  any 
c o n ta c t  in t e r a c t io n s  between a d u l t  m ales and in f a n t s  when th e  p i g t a i l  
m others w ere removed from th e  group , b u t they  d id  o b se rv e  t h a t  th e  
a d u l t  m ale th re a te n e d  an im als a g g re s s in g  tow ard th e  in f a n t  and 
p o s it io n e d  h im se lf  betw een th e  in f a n t  and the  a g g re s s o r .  A lthough t h i s  
i s  r a th e r  in c o n c lu s iv e  ev id en ce , th e re  i s  s i g n i f i c a n t  ev id en ce  th a t  
th e  a d u l t  male rh e s u s ,  g iven  th e  o p p o r tu n i ty ,  w i l l  e x h ib i t  c a re -g iv in g  
b eh av io r tow ard th e  i n f a n t .  T h is  i s  t r u e ,  when a d u l t  m a le / in f a n t  dyads
a r e  formed (R edican  and M itc h e l l ,  1973a & 1973b; M itc h e l l ,  R ed ican , and 
Comber, 1974; Comber and M itc h e l l ,  1974; and R ed ican , 1 9 7 5 ). In  g e n e ra l,  
i t  was concluded  th a t  th e  a d u l t  m ale rh e s u s  can  a d e q u a te ly  r a i s e  an 
i n f a n t  when p a i r e d  a lo n e  w ith  one in  a  c a g e . Of p a r t i c u l a r  i n t e r e s t ,  
i s  th a t  when s e p a ra te d  a f t e r  s i x  months o f  co n tin u o u s c o n ta c t ,  b o th  
members o f th e  dyad showed ex trem e a g i t a t e d  d i s t r e s s ,  r e s u l t i n g  in  
s e l f - i n f l i c t e d  wounds on th e  p a r t  o f  one a d u l t  m ale ( M itc h e l l ,  R edican, 
and Comber, 1974 ). Reunion o f  t h i s  dyad was s im i l a r  to  t h a t  o f  m other/ 
i n f a n t  dyads. The p a i r  im m ed ia te ly  em braced and  c lu n g  to  each  o th e r .
I t  th e r e f o r e ,  a p p e a rs  t h a t  i n  th e  absence  o f  a r e s t r i c t i v e  m o th e r, th e  
o p p o r tu n ity  f o r  i n t e r a c t io n  o c c u rs ,  a l lo w in g  a s t ro n g  s o c i a l  bond to  
form betw een an  a d u l t  m ale and in f a n t  rh e s u s .
O ther ev id e n c e  in d i c a te s  t h a t  th e  a d u l t  m ale rh esu s  in  c a p t iv i t y  
w i l l  e x h ib i t  c a r e -g iv in g  b e h a v io r  tow ard an in f a n t  i f  th e  o p p o r tu n ity  
a r i s e s .  F em ales, who w ere s u b je c te d  to  b i l a t e r a l  lo b e c to m ies  o f  the  
tem poral n e o c o r te x , e x h ib i te d  a  r e d u c t io n  i n  m a te rn a l c a re  and a s  a  
r e s u l t ,  th e  dom iant male o f  th e  group assumed th e  ro le  o f  c a r e -g iv e r  
(B ucher, 1970). Two s im i la r  in c id e n c e s  h av e  o c c u rre d  i n  a  f r e e —rang ing  
group o f rh e su s  (T a y lo r , T ea s , R ic h ie ,  and Southw ick , 1978 ). A lthough 
a d u l t  m a le / in f a n t  in t e r a c t io n s  w ere r a r e ,  two ad o p tio n s  o c c u rre d  in  
w hich a dom inant male i n  two subsequen t y e a r s  was seen  in  p o s s e s s io n  
of young i n f a n t s ,  whose m others w ere assumed to  be dead. Both in f a n t s  
d ie d  soon a f t e r  th e  a d o p tio n , p ro b ab ly  due to  s t a r v a t io n ;  th e  m ale made 
no a tte m p t to  fe e d  th e  i n f a n t s .  However, h i s  b e h a v io r  was d e s c r ib e d  
g e n e ra l ly  to  be l i k e  th a t  o f an in e x p e r ie n c e d  m o ther. H ia t i s ,  h e  was
ex trem ely  r e s t r i c t i v e ,  tended  to  i s o l a t e  h im se lf  from  th e  g ro u p , and 
engaged in  l e s s  a g g re s s iv e  i n t e r a c t io n s  w ith  o th e r  members.
From th e  above s tu d i e s ,  i t  a p p e a rs  t h a t  even though an a d u l t  m ale 
rh e s u s  i s  r e p u te d  to  be  m ere ly  t o l e r a n t  o r  even a g g re s s iv e  tow ard  
i n f a n t s ,  to  th e  e x te n t  o f  engag ing  in  i n f a n t i c i d e  (C a rp e n te r , in  C o ll ia s  
& Southw ick , 1952; M itc h e ll  and B ra n d t, 1972 ), th e re  i s  s t r o n g  ev id en ce  
t h a t  i n  th e  ab sen ce  o f  a r e s t r i c t i v e  fem a le , he  w i l l  em it s t ro n g  
a f f i n i t i v e  and  c a r e -g iv in g  b e h a v io rs  tow ard an i n f a n t .
There i s  some ev id en ce  f o r  t h i s  phenomenon in  th e  a p e s . Both th e  
siam ang and g ibbon  m others  a r e  l e s s  r e s t r i c t i v e  m o th e rs . T hat i s ,  th e  
a d u l t  m ale g ibbon  o r  siam ang h as  th e  o p p o r tu n i ty  to  i n t e r a c t  w ith  
o f f s p r in g .  F o r exam ple, a d u l t  m ale f e r a l  g ibbons have been o b se rv ed  
to  in s p e c t  and groom n e o n a te s  w h ile  in  cap tiv im y  a  sm a ll ju v e n i l e  was 
c a r r i e d  by an  a d u l t  m ale th ro u g h o u t th e  day (C a rp e n te r , 1 9 4 0 ). A lso , 
w ith  in c r e a s in g  in d ep en d en ce , an im m ature i n t e r a c t s  more f r e q u e n t ly  
w ith  th e  a d u l t  m ale (B erkson , 1966). C h iv e rs  (1971 &1972) found  
th a t  a f t e r  12 to  16 m onths o f  age and up u n t i l  th e  t h i r d  y e a r ,  when 
independence o c c u rs ,  siam ang in f a n t s  a r e  c a r r i e d  by th e  a d u l t  m a le , 
who a ls o  grooms and s le e p s  w ith  ju v e n i l e s .  In  c a p t iv i t y ,  an a d u l t  
m a le , w h ile  f e e d in g ,  even a llow ed  a ju v e n i l e  to  ta k e  a p r e f e r r e d  
food  ite m  o u t o f  h i s  hand (Fox, 1974). T h is  same m ale was a ls o  
found to  b e , i n  g e n e ra l ,  th e  m ost f r e q u e n t r e c ip ie n t  o f  groom ing 
by th e  im m ature siam angs w ith in  th e  group (Fox, 19 7 4 ).
L ike  th e  ch im panzee, fem ale g o r i l l a s  a r e  a ls o  i n i t i a l l y  v e ry  
r e s t r i c t i v e .  However, Fossey  ( c i t e d  in  R ed ican , 1976) r e p o r te d  a  ca se  
w here a  s i lv e r - b a c k  a d u l t  m ale, when g iv en  th e  o p p o r tu n i ty ,  e x h ib i te d
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c a re -g iv in g  b eh av io r  th ro u g h  a d o p tio n  and r e a r in g  o f  a  th r e e  y e a r  o ld  
in f a n t  fem ale  whose m o ther had d ie d . T h is  in f a n t  had a ttem tp ed  to  ■. 
c o n s tru c t  n e s t s  a d ja c e n t to  th a t  o f th e  m a le ’s .  A f te r  s e v e r a l  n ig h t s ,  
th e  m ale to o k  th e  i n f a n t  in to  h i s  n e s t ,  and t h e r e a f t e r ,  a  c lo se  bond 
betw een th e  two em erged. The in f a n t  c o n s ta n t ly  t r a v e l l e d  beh ind  him , 
a lth o u g h  he n e v e r  c a r r i e d  h e r ,  and he rem ained in  c o n s ta n t  c o n ta c t  
w ith  th e  i n f a n t  d u rin g  th e  g ro u p ’ s r e s t i n g  p e r io d . As in  th e  case  o f 
th e  rh e su s  a d o p tio n  n o te d  e a r l i e r ,  t h i s  male behaved l i k e  an 
in e x p e r ie n c e d  m other; h e  groomed th e  i n f a n t  more f r e q u e n t ly  th a n  would 
an e x p e rie n c e d  g o r i l la ,  m o ther, and h i s  p r o te c t io n  o f th e  in f a n t  was 
to  such  an  e x te n t  th a t  h e  d id  n o t a llo w  o th e r  group members to  p la y  
w ith  i t .
I n  a  s tu d y  on c a p t iv e  g o r i l l a s ,  th e  concep t o f  m a te rn a l r e s t r i c t iv e n e s s  
i n  r e l a t io n s h ip  to  m a le / in f a n t  i n t e r a c t io n s  was s p e c i f i c a l l y  ad d ressed  
(T i l f o r d  and N ad le r, 1 9 7 8 ). I t  was found th a t  th e  s t r e n g th  o f  th e  
a f f i l i a t i o n  bond betw een th e  a d u l t  male and fem ales was a b e t t e r  
p r e d ic to r  o f  a d u l t  m a le / in f a n t  in t e r a c t io n s  th an  was in f a n t  a s s e s s i b i l i t y  
(p rox im al to  th e  male and d i s t a l  to  i t s  m o th e r) . As a r e s u l t ,  
m a te rn a l p r o te c t iv e n e s s ,  w hich a f f e c t s  i n f a n t  a c c e s s i b i l i t y ,  was 
concluded  n o t to  be an im p o rtan t d e te rm in a n t in  th e  frequency  o f 
a d u l t  m a le / in f a n t  i n t e r a c t i o n s ;  th e  m ale i n t e r a c t e d  o r  a ttem p ted  to  
i n t e r a c t  w ith  th e  i n f a n t s ,  i r r e s p e c t iv e  o f  m a te rn a l r e s t r i c t i v e n e s s .
From th e  above d is c u s s io n ,  i t  i s  obv ious th a t  th e  co n cep t o f  m a te rn a l 
r e s t r i c t i v e n e s s  shou ld  be in c lu d e d  in  an in v e s t ig a t io n  m a le / in fa n t  
i n t e r a c t io n s  i n  th e  ch im panzee. The pu rp o se  of th e  p re s e n t  s tu d y  i s  
to  examine a d u l t  m a le - in fa n t  in te r a c t io n s  in  c a p tiv e  chim panzees, where
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th e  m o th er, i n f a n t ,  and m ale w i l l  be p e r io d ic a l ly  grouped in  the same 
cage. In  do ing  s o , i t  w i l l  be p o s s ib le  to  determ ine  th e  d eg ree  to  
which fem ale r e s t r i c t i v e n e s s  a f f e c t s  th e  q u a n t ity  o f  m a le /in fa n t 
in te r a c t io n s  and th e  e x te n t  to  which t h i s  r e s t r i c t i v e n e s s  w i l l  change 
over tim e . A lso , t h i s  s tu d y  i s  d e s ig n ed  to  id e n t i f y  th e  degree  to  
which a m ale i s  i n t e r e s t e d  i n  an in f a n t  ( i . e . ,  i n t e r a c t s  o r  a ttem p ts  
to  i n t e r a c t  w ith  th e  in f a n t )  and v ic e - v e r s a .  Thus, th re e  main a re a s  
w i l l  b e  fo cu sed  upon: 1) th e  fe m a le 's  r e s t r i c t i v e  b e h a v io r  d ir e c te d  
tow ard b o th  th e  m ale and th e  in f a n t ,  2) th e  m a le 's  i n t e r e s t  in  th e  
in f a n t ,  and 3) th e  i n f a n t ' s  i n t e r e s t  i n  th e  m ale. A ll th r e e  fo c i  
a re  p o s tu la te d  to  a f f e c t  th e  q u a l i ty  and q u a n tity  o f  a d u l t  m a le /in fa n t  
in t e r a c t io n s  and a r e  e x p e c te d  to  change o v er tim e. This change over 
tim e i s  d i r e c t l y  r e l a t e d  to  th e  f a c t  t h a t  as  th e  in f a n t  m a tu res , i t  
b eg in s  to  e x p lo re  a s p e c ts  o f  i t s  environm ent o th e r  th an  i t s  m other. 
A lthough fem ales  i n i t i a l l y  r e s t r i c t  t h i s  e x p lo ra to ry  b e h a v io r , e v e n tu a lly ,  
th ey  become more p e rm is s iv e  b u t ,  n e v e r th e le s s ,  m a in ta in  a c lo s e  w atch 
o v e r th e  i n f a n t ' s  a c t i v i t i e s .  T h is e x p lo ra to ry  b eh av io r i s  coupled 
w ith  in c re a s e d  s o c ia l  i n t e r a c t i o n s ,  and i n  t h i s  s tu d y , th e  on ly  o th e r  
in d iv id u a l  t h a t  th e  in f a n t  can i n t e r a c t  w ith  i s  th e  a d u l t  m ale.
CHAPTER I I  
RESULTS 
Method
S u b je c ts .
I n i t i a l l y ,  th e  s tu d y  was p lanned to  in v o lv e  th re e  s u b je c t s :  
th e  b io l o g ic a l  m other (W ashoe), th e  b io lo g ic a l  f a th e r  (A lly ) , and th e  
in f a n t ,  and to  b eg in  im m ediately  a f t e r  p a r t u r i t i o n .  However, due to  
co m p lica tio n s  w ith  th e  n a t a l  p a i r ,  the  m ale was housed in  an a d ja c e n t 
cage r a th e r  th a n  in  th e  same cage w ith  th e  m other and in f a n t .  U n fo r tu n a te ly ,  
th e  in f a n t  d ie d  two m onths l a t e r ,  and th e  o r ig i n a l  study  was te rm in a te d .
F if te e n  days a f t e r  th e  i n f a n t 's  d e a th , a  10 1 /2  month o ld  male 
in f a n t  (L o u lis )  was in tro d u c e d  to  Washoe f o r  th e  purpose o f  a d o p tio n .
The in f a n t ,  th e r e f o r e  had been w ith  i t s  b io lo g ic a l  m other d u rin g  i t s  
f i r s t  10 1 /2  months and was then  housed w ith  th e  above fem ale . The 
a d u l t  m ale, from th e  o n se t o f L o u l is ' a r r i v a l ,  was housed in  th e  
a d ja c e n t cage and was a llow ed  a cc ess  to  Washoe and L o u lis ' cage o n ly  
du ring  th e  d a ta  c o l l e c t i o n  p ro c e s s . T his housing  arrangem ent d id  n o t 
p rec lu d e  m a le / in f a n t  in t e r a c t io n s  th rough  th e  cage .
The cages w ere c e n te re d  in  a  la rg e  room and each cage was 
8 1 /2 ’ X 7 1 /2 ' X 7 1 / 2 ' .  A djacent cages w ere d iv id ed  by a  s l i d i n g  
door which was se c u re d  and locked^excep t d u rin g  th e  a c tu a l  s tu d y . The 
cage m a te r ia l  c o n s is te d  o f  expanded m e ta l; th e  s u b je c ts  th e r e f o r e ,  
had v i s u a l  a c c e s s  to  each  o th e r ,  b u t a c tu a l  p h y s ic a l  c o n ta c t was
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l im i te d  to  to u c h in g  o r  pok ing  w ith  th e  f in g e r s ,  when th e  s l i d i n g  door 
was c lo se d .
L o u lis  was re c e iv e d  on lo a n  from Y erkes R egional P rim a te  C e n te r , 
where he had been  housed  w ith  h i s  m other and txjo o th e r  m o th e r / in fa n t  
p a i r s .  D uring th a t  tim e  he had  n e i th e r  v i s u a l  o r  p h y s ic a l  a c c e s s  to  
an a d u l t  m ale ch im panzee. H is  f i r s t  exposure  to  a  m ale o c c u rre d  upon 
h i s  a r r i v a l  in  Norman, Oklahoma.
At th e  b e g in n in g  o f  th e  s tu d y ,  th e  a d u l t  male was 10 y e a r s  o ld ,  
and th e  a d u l t  fem a le , ap p ro x im a te ly  14. Both s u b je c ts  w ere h o m e-rea red , 
th e  m ale f o r  fo u r  y e a r s  and th e  fem ale f o r  5 1 /2  y e a r s .  D uring  th a t  
tim e , b o th  s u b je c ts  h ad  e x te n s iv e  exposure to  th e  American S ign  Language 
o f  th e  Deaf (G ardner & G ardner, 1971 &1975; F o n ts , 1976; and F o u ts , Chown, 
K im ba ll, & Couch, 1 9 7 6 ). T his exposure con tin u ed  a f t e r  t h e i r  a r r i v a l  
i n  Norman, Oklahoma.
Both A lly  and Washoe have been  housed p re v io u s ly  w ith  v a r io u s  
s o c i a l  g ro u p s, e i t h e r  to g e th e r  o r  s e p a r a te ly .  They have a ls o  been  
housed  a lo n e  a s  a  p a i r .  As a  r e s u l t ,  th e y  have had e x te n s iv e  s o c ia l  
in t e r a c t io n s  w i th  o th e r  chim panzees and w ith  each o th e r .  The fem ale 
a t  th e  tim e o f  th e  s tu d y  was s t i l l  c l e a r ly  dominant to  A lly , a lth o u g h  
th e r e  was some in d i c a t io n  d u rin g  th e  co u rse  o f th e  stu d y  th a t  th e  
dominance r e la t io n s h ip  was under t r a n s i t i o n .
Both a d u l t s  had p re v io u s  expo su re  to  in f a n t s ;  th e y  had  been  
housed  a d ja c e n t  to  a m o th e r / in fa n t  group. Washoe, in  a d d i t io n ,  had  
had  d i r e c t  access, to  i n f a n t s ;  h e r  f i r s t  i n f a n t  d ied  s e v e ra l  h o u rs  
a f t e r  b i r t h ,  and h e r  second  in f a n t  d ied  two months a f t e r  b i r t h .  W hile 
th e  second in f a n t  was a l i v e .  A lly  on s e v e ra l  o c c a s s io n s , had  d i r e c t
access  to  th e  m o th e r / in fa n t  p a i r ,  b u t t h i s  a c c e s s  was l im i te d  and 
c a r e fu l ly  m o n ito red  by e x p e rim e n te rs .
D ata C o lle c t io n .
D ata c o l l e c t io n  f o r  th e  t r i a d i c  i n t e r a c t i o n s  began ap p ro x im ate ly  
6 months a f t e r  L o u l i s '  a r r i v a l  in  Norman and c o n tin u e d  f o r  th e  fo llo w in g  
4 m onths. L o u l is ,  a t  th e  b eg in n in g  o f  th e  s tu d y , was 1 ;4  y e a r s ,  and 
a t  th e  end , 1 ;8  y e a r s .  In  t o t a l ,  th e re  w ere  9 e p iso d e s  in  w hich th e  
male was a llow ed  to  e n te r  Washoe and L o u l i s ' c a g e . Each o f  th e se  
ep iso d es  were f ilm e d  and su b seq u en tly  a n a ly z e d  f o r  th e  fo llo w in g  
v a r ia b le s  :
1 . M ain tenance o f  p ro x im ity  betw een a d u l t s  (w hich a d u l t  w ithdrew  
and w hich  a d u l t  approached th e  o t h e r ) .
2 . A du lt m a le /fe m a le  i n t e r a c t io n s .  T h is  w ould in c lu d e  groom ing, 
p la y in g ,  to u c h in g , h o ld in g  h a n d s , f o r  exam ple .
3 . A du lt m a le / in f a n t  i n t e r a c t io n s .  T h is  w ould in c lu d e  p la y in g , 
groom ing, h o ld in g ,  e t c .  I n i t i a t i o n s  and  te rm in a t io n s  were 
re c o rd e d  and d e f in e d  a s  fo llo w s :
I n i t i a t i o n s . Any g ro o s b eh av io r e m itte d  by  th e  m ale o r 
in f a n t  w hich c l e a r l y  could  be  o b se rv ed  a s  b e in g  d i r e c te d  
a t  a r e c i p i e n t .  Such b eh av io rs  in c lu d e d ,  f o r  exam ple, 
ap p ro ac h , move to w ard , le an  to w ard , r e a c h  tow ard , to u c h , e t c .  
(see  A ppendix A ). I t  should  be p o in te d  o u t  t h a t  any o f th e  
above i n i t i a t i o n s  co u ld  p ro g re ss  in to  th e  above in te r a c t io n s  
i f  n o t im m ed ia te ly  te rm in a te d , 
th e  chim panzee, a s  s u b je c t s  o f  i n v e s t ig a t io n s ,  may p ro v id e  a  c l e a r e r  
u n d e rs ta n d in g  o f  th e  r o l e  o f  th e  a d u l t  human m ale a s  a f a th e r  o r c a r e -
T e rm in a tio n s . Any g ro ss  b e h a v io r  e m itte d  by th e  m ale, fem ale , 
a n d /o r  th e  in f a n t  which c l e a r ly  co u ld  be  observed  as b e in g  
d i r e c te d  a t  a  r e c ip ie n t  and w hich r e s u l t e d  in  a c e s s a tio n  of 
an i n t e r a c t i o n .  Four s e p a ra te  c a te g o r ie s  were l i s t e d  and 
based  upon w hich s u b je c t  a c te d  a s  te rm in a to r :
F em ale . In  t h i s  c a se , th e  fem ale  was th e  s o le  p a r t i c ip a n t  
i n  th e  te rm in a tio n  w hich cou ld  be d ir e c te d  a t  th e  
m ale an d /o r th e  i n f a n t .
I n f a n t .  The in f a n t  was th e  s o le  p a r t i c ip a n t  in  th e
te rm in a tio n  w hich c o u ld  b e  d ir e c te d  a t  th e  m ale 
a n d /o r  u t i l i z a t i o n  o f  th e  fem ale a s  a  b u f fe r  
( e .g .  move tow ard and s i t  beh ind  th e  fem a le ).
Fem ale and I n f a n t .  In  th e s e  te rm in a t io n s  b o th  in f a n t  and 
fem ale p a r t i c ip a te d .  Any com bination  o f th e  two 
im m ediately  p re c e d in g  c a te g o r ie s  cou ld  be invo lved  
( e .g .  th e  fem ale b lo c k s  th e  male w ith  h e r  arm, 
th e  in f a n t  moves away from  th e  m ale and tow ard 
th e  fe m a le ) .
M ale. In  t h i s  c a se , th e  m ale was th e  s o le  p a r t i c ip a n t
in  th e  te rm in a t io n . T y p ic a l ly ,  such te rm in a tio n s  
in v o lv ed  moving away o r  w ithd raw ing .
In  a d d i t io n  to  th e  above te rm in a t io n s ,  w hich c le a r ly  had a 
r e c i p i e n t ,  te rm in a t io n s  a ls o  o c c u rre d  when th e  i n i t i a t o r  te rm i­
n a ted  i t s  own a c t io n s .  For exam ple, th e  in f a n t  would move 
tow ard th e  m ale and im m ediately  move away, o r  th e  m ale would 
re a c h  tow ard  th e  in f a n t  and im m ed ia te ly  r e t r a c t  h i s  hand.
In some s i t u a t i o n s ,  a g ro ss  b e h a v io r  was re p e a te d  c o n se c u tiv e ly
( e .g .  to u c h in g , p a t t i n g ,  e t c ) . I f  in  some manner d u rin g  th e  
co u rse  o f  th e s e  r e p e a te d  b e h a v io rs , an  a ttem p t was made to  
te rm in a te ,  th e  i n t e r a c t io n  was co n sid ered  com pleted . The 
c o n t in u a tio n  o f  th e  b e h a v io r  was then  co n s id e re d  an  i n i t i a t i o n  
o f a new i n t e r a c t i o n .  I f  th e  in te rm e d ia te  a ttem p t to  te rm in a te  
d id  n o t o c c u r ,  th e n  th e  w hole s e r ie s  o f  re p e a te d  b e h a v io rs  
was c o n s id e re d  to  b e  p a r t  o f  one in t e r a c t io n .  Thus, f o r  
c l a r i t y ,  an  i n t e r a c t i o n  was dem arcated as  an i n i t i a t i o n  and 
any te rm in a t io n  o r  a t te m p t to  te rm in a te .
4 . Success o r  f a i l u r e  o f  m a le / in fa n t  i n i t i a t i o n s .  Success fo r  
male i n i t i a t i o n s  was d e f in e d  a s  ach iev in g  a c tu a l  c o n ta c t 
w ith  th e  i n f a n t .  A to u ch  o r  p a t ,  fo r  exam ple, was co n sid e re d  
a s u c c e s s fu l  i n i t i a t i o n .  In  c o n t r a s t ,  sim ply re a c h in g  toward 
w ith o u t su b seq u en t c o n ta c t  was considered  u n s u c c e s s fu l,  
r e g a rd le s s  o f  who te rm in a te d  i t .  Success fo r  in f a n t  i n i t i a t i o n s  
was d e f in e d  as  any b e h a v io r  d ir e c te d  tow ard th e  m ale , which 
was n o t te rm in a te d  by e i t h e r  a d u l t .  A c tu a l c o n ta c t w ith  th e  
a d u l t  m ale was n o t n e c e ss a ry , a s  in  th e  case  fo r  a d u l t  male 
i n i t i a t i o n s .  T h is  d i f f e r e n t i a t i o n  betw een m ale and in f a n t  
su c c e ss  was e s ta b l i s h e d  due to  the  f a c t  th a t  th e  i n f a n t ’s 
i n i t i a t i o n s  in  th e  e a r l i e r  ep iso d es  p r im a r ily  in v o lv ed  the  
g a in in g  o f p ro x im ity , such  as moving o r  le a n in g  tow ard th e  
m ale , w ith o u t n e c e s s a r i ly  a tte m p tin g  c o n ta c t .  In  c o n t r a s t ,  
th e  a d u l t  m a le ’ s  i n i t i a t i o n s ,  th roughou t th e  s tu d y , u s u a lly  
in v o lv ed  an a tte m p t to  a ch iev e  c o n ta c t.  Thus, one was co n sid ered
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an in f a n t  s t r a t e g y ,  and th e  o th e r  was co n s id e re d  an a d u l t  
s t r a t e g y .
A n a ly s is .
The d a ta  w ere re c o rd e d  as  f re q u e n c ie s  f o r  each ep iso d e  and re p o r te d  
as p ro p o r tio n s  (p e rc e n ta g e s )  and p lo t te d  o v e r tim e . The fo llo w in g  
v a r ia b le s  w ere exam ined:
1 . M aintenance o f  a d u l t  m ale/fem ale  p ro x im ity . This v a r ia b le  
was exam ined in  o rd e r  to  d e term ine  w hich a d u l t  was p r in c ip a l ly  
r e s p o n s ib le  f o r  m a in ta in in g  t h e i r  s p a t i a l  r e l a t io n s h ip .  This 
was p a r t i c u l a r l y  im p o rtan t s in c e  th e  in f a n t  in  the  e a r l i e r  
e ip so d e s  was in  c o n s ta n t p ro x im ity  to  th e  fem ale . The 
fo llo w in g  c a te g o r ie s  were re p o r te d :
Male approached and male w ithdrew  
Male approached and fem ale w ithdrew  
Female approached  and fem ale w ithdrew  
Female approached  and male w ithdrew
2. P ro p o r tio n  o f  a d u l t  w ithd raw als  p receded  by a d u l t  m a le / in fa n t  
i n t e r a c t i o n s .  T h is  v a r ia b le  was exam ined to  de te rm in e  to  
what e x te n t  th e  fem ale used w ithd raw al as  a  s t r a t e g y  f o r  making 
th e  in f a n t  in a c c e s s ib le  to  th e  m ale. Note th a t  the  in f a n t  
w ithdrew  m t h  th e  fem ale. I t  a lso  p ro v id ed  a  means f o r  
d e te rm in in g  th e  e x te n t to  which th e  m a le 's  w ith d raw als  from 
th e  fem ale  w ere r e la te d  to  p r io r  te rm in a tio n s  o f in t e r a c t io n s  
w ith  th e  in f a n t .  The c a te g o r ie s  fo r  t h i s  v a r ia b le  w ere:
Male w ith d raw a ls  preceded by m a le /in fa n t  in te r a c t io n s
M ale w ith d ra w a ls  n o t  p reced ed  my m a le / in fa n t  in te r a c t io n s  
Female w ith d ra w a ls  n o t p receded  by m a le / in f a n t  in t e r a c t io n s  
Fem ale w ith d raw a ls  p receded  by m a le / in fa n t  in te r a c t io n s
3. For m ale w ith d ra w a ls  p reced ed  by m a le / in fa n t  i n t e r a c t i o n s ,  
w hich s u b je c t  a c te d  as te rm in a to r .  T h is  v a r ia b le  was 
exam ined to  d e te rm in e  i f  any one te rm in a to r  was more e f f e c t iv e  
i n  c au s in g  th e  m ale to  w ithdraw  from th e  v i c in i t y  o f  th e  fem ale 
(and th e  in f a n t )  . For exam ple, was th e  m ale more l i k e l y  to  
w ithdraw  when th e  in f a n t  te rm in a te d  th e  i n t e r a c t i o n ,  o r  when 
th e  fem ale  te rm in a te d  th e  i n t e r a c t io n .  The c a te g o r ie s  fo r  t h i s  
v a r ia b le  w ere:
T erm in a tio n  by fem ale  o n ly  
T erm in a tio n  by in f a n t  o n ly  
T erm in a tio n  by fem ale  and in f a n t  
T erm in a tio n  by m ale on ly
4. P o rp o r tio n s  o f  s u c c e s s fu l  o r u n su c c e s s fu l a d u l t  m ale i n i t i a t i o n s  
o f  m a le / in fa n t  i n t e r a c t i o n s  r e l a t i v e  to  p r i o r  a d u l t  m ale /fem ale  
i n t e r a c t i o n s .  T h is  v a r ia b le  was exam ined to  de te rm in e  w hether 
o r  n o t th e  m ale , i n  an  a tte m p t to  reduce  fem ale r e s t r i c t i v e n e s s ,  
u sed  th e  s t r a t e g y  o f  f i r s t  i n t e r a c t in g  w ith  th e  fem ale b e fo re  
a t te m p tin g  to  i n t e r a c t  w ith  th e  in f a n t ,  and i f  th e  a tte m p t 
r e s u l t e d  in  c o n ta c t  ( s u c c e s s fu l)  o r  n o t ( f a i l u r e ) . The 
c a te g o r ie s  f o r  t h i s  v a r ia b le  w ere :
No p r i o r  m a le /fem ale  i n t e r a c t io n  and male i n i t i a t i o n  was s u c c e s s fu l  
P r io r  m a le /fem ale  i n t e r a c t i o n  and male i n i t i a t i o n  was s u c c e s s fu l  
No p r i o r  m a le /fem ale  i n t e r a c t i o n  and male i n i t i a t i o n  was u n su c c e ss fu l
P r io r  m a le /fem ale  i n t e r a c t i o n  and m ale i n i t i a t i o n  was u n su c c e s s fu l
5 . P ro p o r tio n  o f  a d u l t  male and in f a n t  i n i t i a t i o n s .  T h is  v a r ia b le  
was examined to  d e te rm in e  i f  e i t h e r  th e  male o r  in f a n t  was 
more f r e q u e n t ly  th e  i n i t i a t o r  o f  t h e i r  i n t e r a c t io n s .
6 . T e rm in a to r o f  m a le / in f a n t  in t e r a c t io n s  i n i t i a t e d  by th e  m ale .
T h is  v a r ia b le  was examined to  d e te rm in e  which s u b je c t  most 
f re q u e n t ly  te rm in a te d  th e  a d u l t  m ale i n i t i a t i o n s .  The c a te g o r ie s  
w ere :
T erm in atio n  by fem ale  o n ly  
T erm ination  by in f a n t  o n ly  
T erm in a tio n  by fem ale and in f a n t  
T erm ination  by m ale o n ly
7. T erm inato r o f  m a le / in f a n t  i n t e r a c t io n s  i n i t i a t e d  by th e  i n f a n t .  
T h is  v a r ia b le  was exam ined to  d e te rm in e  which s u b je c t  m ost 
f re q u e n tly  te rm in a te d  th e  i n f a n t  i n i t i a t i o n s .  The c a te g o r ie s  
w ere:
T erm ination  by fem ale  o n ly  
T erm ination  by i n f a n t  only  
T erm ination  by fem ale and in f a n t  
T erm ination  by m ale o n ly  
As n o te d  above, th e  d a ta  w ere re p o r te d  as  p e rc e n ta g e s  and p lo t t e d  o v e r 
tim e . I n te r - o b s e r v e r  r e l i a b i l i t y  m easures on th e  o c c u rre n c e s  o f  
b e h a v io rs  w ere o b ta in e d  by random ly s e le c t in g  te n  second in t e r v a l s  
from  each v id eo  ta p e  and u t i l i z i n g  P e a rs o n ’ s r  c o r r e l a t io n  c o e f f i c i e n t .
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CHAPTER I I I  
RESULTS 
Q u a n ti ta t iv e
I n te r - o b s e r v e r  r e l i a b i l i t y  was found to  be r= .9 4 .  Each v a r i ­
a b le  n o te d  above has b een  l i s t e d  below  and w i l l  b e  d is c u s s e d  sepa­
r a t e l y .  I t  sh o u ld  be p o in te d  o u t th a t  em phasis w i l l  b e  p la c e d  upon 
a  com parison betw een th e  e a r l i e r  and l a t e r  s ta g e s  of th e  s tu d y . The 
rea so n  f o r  such  em phasis was th e  tendency  f o r  r e v e r s a l  i n  c e r t a in  
v a r i a b l e s .
M aintenance o f  a d u l t  m a le -fem a le  p ro x im ity . F ig u re  1 and T ab le  1 
in d ic a te  t h a t  o v e r a l l  th e  m ale was p r in c i p a l l y  r e s p o n s ib le  f o r . th e  
m ain tenance o f  p ro x im ity . F or exam ple, in  a l l  b u t th re e  o f  th e  e p i­
sodes th e  m ale  b o th  approached  and w ithdrew  from  th e  fem a le  o v er 60%
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of th e  t im e . And fo r  two o f th e  th r e e  e x c e p tio n s  n o te d  ab o v e , the  
l a r g e s t  p e rc e n ta g e  o ccu rred  when th e  male approached and th e  fem ale 
w ithd rew . In  c o n t r a s t ,  f o r  exam ple, th e  fem ale r a r e ly  b o th  approached 
and w ithdrew  from  th e  m a le . T h is c a te g o ry  was 0% in  a l l  b u t  one ep iso d e  
where i t  was o n ly  17%. G iven th a t  th e  in f a n t  was u s u a lly  in  c o n ta c t 
w ith  th e  fem ale  (o r  a t  l e a s t  s i t t i n g  b e s id e  h e r )  u n t i l  th e  l a t t e r  e p iso d e s , 
th e  m ale in  o rd e r  to  g a in  a c c e s s  to  th e  i n f a n t ,  had to  approach  th e  fem a le . 
Given th a t  th e  in f a n t  t y p i c a l l y  fo llow ed  th e  fe m a le ’s movement u n t i l  th e
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l a t t e r  e p is o d e s ,  th e  f e m a le 's  f a i l u r e  t o  approach  th e  m ale could  be 
ta k en  a s  r e s t r i c t i v e  b e h a v io r  on h e r  p a r t .  That i s ,  she  d id  n o t t y p i ­
c a l ly  make th e  in f a n t  a c c e s s ib le  to  th e  m a le , b u t i t  was th e  m ale who 
a c t i v e l y  a tte m p te d  to  overcom e th e  r e s t r i c t i v e n e s s  by  approach ing  h e r .
P ro p o r t io n  o f  a d u l t  w ith d ra w a ls  from  th e  t r i a d  p receded  by a d u l t  m a le - 
i n f a n t  i n t e r a c t i o n s . Of th e  fe m a le 's  w ith d raw a ls  (F ig u re  2 and Table 
2 ) ,  th e r e  does n o t ap p ea r to  b e  much d if f e r e n c e  betw een th o se  th a t
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in v o lv e d  a  p r i o r  a d u l t  m a le - in f a n t  i n t e r a c t i o n  and th o se  th a t  d id  n o t .  
Thus, th e  fem a le  d id  n o t  t y p i c a l l y  u t i l i z e  w ith d raw al as  a  s t r a te g y  
fo r  i n h i b i t i n g  o r  te rm in a t in g  in te r a c t io n s  betw een th e  m ale and th e  
i n f a n t .  In  c o n s t r a s t ,  i t  a p p e a rs  t h a t  a  h ig h  in c id e n c e  o f th e  m a le 's  
w ith d ra w a ls  w ere a s s o c ia te d  w ith  p r io r  m a le - in fa n t  i n t e r a c t io n s ,  p a r t i ­
c u l a r ly  in  th e  e a r l i e r  and l a t t e r  e p iso d es  o f  th e  s tu d y . I t  th e re fo re  
a p p e a rs  t h a t  upon te rm in a t io n  o f a m a le - in fa n t  in t e r a c t io n ,  th e  male 
t y p i c a l l y  in c re a s e d  th e  d is ta n c e  n o t only  betw een h im se lf  and th e  
in f a n t  b u t a l s o  betw een h im s e lf  and th e  fe m a le . T h is  s t r a te g y  may 
s e rv e  t o  red u ce  th e  p r o b a b i l i t y  o f  an  a g g re s s iv e  e n c o u n te r , o r in  th e  
l a t e r  e p is o d e s ,  th e  boredom o f  becoming a  b a b y s i t t e r .
For m a le  w ith d ra w a ls  p reced ed  by m a le - in fa n t  in t e r a c t io n s ,  which sub­
j e c t  a c te d  as  te rm in a to r . F ig u re  3 and T ab le  3 in d ic a te  t h a t  th e  m ale 
r a r e l y  te rm in a te d  in t e r a c t io n s  w ith  th e  i n f a n t  p r io t  to  h i s  own w ith ­
d raw als  from  th e  fem ale and in f a n t ;  in  o n ly  one ep iso d e  was t h i s
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p e rc e n ta g e  above z e ro  (23.8% ). The te rm in a t io n s  th e re f o r e  in v o lv ed  th e  
Female a n d /o r  th e  i n f a n t .  Of p a r t i c u l a r  i n t e r e s t  i s  a com parison o f  
th e  fem ale a s  s o le  te rm in a to r  and in f a n t  as  s o le  te rm in a to r .  A d ra ­
m atic  r e v e r s a l  o ccu rs  from  th e  o n se t o f  th e  s tu d y  t o  i t s  com ple tion .
In  th e  i n i t i a l  s ta g e s ,  th e  fem ale was p r in c i p le  te rm in a to r  o f  th e se  
in te r a c t io n s  w ith  th e  in f a n t  hav ing  m inim al in p u t .  However, a s  th e  
s tu d y  p ro g re s se d  h e r  p a r t i c ip a t io n  in  th e  te rm in a t io n s  d ec reased  d ra ­
m a t ic a l ly .  For exam ple, in  th e  l a s t  fo u r  e p iso d e s ,  th e  fem ale a c te d  
as s o le  te rm in a to r  a t  o r  n e a r  0% o f th e  tim e . In  th e s e  e p iso d e s , th e  
in f a n t  became th e  p r in c i p l e  te rm in a to r  o f  m a le - in f a n t  in te r a c t io n s  
which were fo llow ed  by m ale w ith d ra w a ls . In  summary, when th e  m ale 
w ithdrew , h e  r a r e l y  te rm in a te d  in t e r a c t io n s  w ith  th e  in f a n t ,  w h ile  th e  
fem ale in  th e  e a r l i e r  e p iso d e s  was r e s p o n s ib le  f o r  m ost te rm in a t io n s .
The in f a n t  in  th e  l a t t e r  e p iso d e s  was re s p o n s ib le  f o r  most te rm in a t io n s .  
I t  ap p ea rs  th e n  th a t  th e  m a le 's  w ith d raw als  w ere a  fu n c tio n  o f  s p e c i f i c  
te rm in a to rs  ( e .g .  th e  fem ale o r  th e  in f a n t )  w hich in  tu rn  was a  fu n c tio n  
o f  tim e . The i n f a n t 's  e f f e c t iv e n e s s  as  te rm in a to r  i n  th e  end was 
c l e a r ly  a s  e f f e c t i v e  a s  th e  fe m a le ’ s te rm in a t io n s  a t  th e  beg inn ing  o f 
th e  s tu d y  in  b r in g in g  ab o u t m ale w ith d ra w a ls .
P ro p o r tio n  o f  s u c c e s s fu l  o r  u n su c c e s s fu l a d u l t  m ale i n i t i a t i o n s  of 
m a le - in fa n t  in te r a c t io n s  r e l a t i v e  to  p r io r  a d u l t  m ale -fem ale  i n t e r ­
a c t io n s  . From F ig u re  4 and T able 4 , i t  ap p ea rs  t h a t  f o r  b o th  th e  
i n i t i a l  and l a t t e r  e p iso d e s  o f th e  s tu d y , th e re  was a h ig h e r frequency  
o f  s u c c e s s fu l  i n i t i a t i o n s  th a n  u n s u c c e s s fu l.  T hroughout th e  s tu d y , 
th e  c a te g o ry  w hich ty p i c a l l y  had th e  lo w est freq u en cy  was u n su c c e ss fu l
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m ale i n i t i a t i o n s  fo llo w in g  m ale-fem ale  i n t e r a c t io n s  (US/YES). In 
com parison , th e re  was t y p i c a l l y  more s u c c e s s fu l  m ale i n i t i a t i o n s  f o l ­
low ing m ale-fem ale  i n t e r a c t io n s  (S/YES). L ik ew ise , more u n su c c e s s fu l 
i n i t i a t i o n s  o ccu rred  when th e r e  was no p r io r  m ale -fem ale  in t e r a c t io n s  
(US/NO). Of p a r t i c u l a r  i n t e r e s t  i s  th e  r e v e r s a l  i n  th e  S/YES and 
s / no c a te g o r ie s  over tim e . In  b o th  c a te g o r ie s  th e  m ale i n i t i a t i o n s  
w ere s u c c e s s fu l  ( S ) . In  th e  f i r s t  ep iso d e  s u c c e s s fu l  i n i t i a t i o n s  
(S) fo llow ed  m ale-fem ale  in t e r a c t io n s  (YES) 36% o f th e  tim e and 28% 
o f th e  tim e th e re  was no p r i o r  in t e r a c t io n  (NO). I n  c o n t r a s t ,  in  th e  
l a s t  e p iso d e , 70% o f th e  m ale i n i t i a t i o n s  w ere s u c c e s s fu l  w ith o u t p r io r  
m ale-fem ale  in t e r a c t io n  (S/NO) w hereas, o n ly  5% o f th e  tim e s u c c e s s fu l 
m ale i n i t i a t i o n s  fo llow ed  m ale -fem ale  in t e r a c t io n s  (S/YES). F u r th e r ­
m ore, t h i s  l a t t e r  c a te g o ry  g ra d u a l ly  d e c re a se d  w ith  tim e . I t  appears 
th en  th a t  w h ile  th e  m ale to  some degree  may have u t i l i z e d  th e  s t r a te g y  
o f  f i r s t  in t e r a c t in g  w ith  th e  fem ale , he d id  so w ith  l e s s  freq u en cy  
as  th e  s tu d y  p ro g re sse d  and by th e  end o f  th e  s tu d y  h i s  s u c c e s s  in  
a ch iev in g  c o n ta c t  w ith  th e  in f a n t  was n o t  c o n tin g e n t upon p r i o r  i n t e r ­
a c t io n  w ith  th e  fem ale .
P ro p o r tio n s  o f  a d u l t  m ale and in f a n t  i n i t i a t i o n s . From F ig u re  5 and 
T ab le 5 i t  can  be seen  th a t  th e  a d u l t  m ale i n i t i a t e d  most o f th e  i n t e r ­
a c t io n s  th ro u g h o u t th e  s tu d y  u n t i l  th e  l a s t  two e p iso d e s . In  th e  n ex t
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t o  l a s t  e p is o d e ,  th e  in f a n t  i n i t i a t e d  44% o f  th e  i n t e r a c t i o n s  and th e  
a d u l t  m ale , 56%. In  th e  l a s t  e p iso d e  th e  m ale i n t e r a c t i o n s  and th e  
l a s t  ep iso d e  th e  m ale i n i t i a t i o n s  dropped to  33% and th e  i n f a n t ’s 
in c re a s e d  to  67%. This r e v e r s a l  in  i n i t i a t i o n s  i s  s i g n i f i c a n t  s in c e  
i t  in d ic a te s  t h a t  w ith  tim e th e  in f a n t  became more a s s e r t i v e  w h ile  in  
th e  p re sen ce  o f  th e  m ale . That i s ,  th e  in f a n t  sw itch ed  from b e in g  a 
p a s s iv e  r e c i p i e n t  o f  th e  m a le ’s a t t e n t i o n  to  an  a c t iv e  s o l i c i t o r  o f 
th e  m a le ’ s a t t e n t i o n .  The m a le ’s i n i t i a t i o n s  in  c o n t r a s t ,  d ec reased  
d r a s t i c a l l y  p o s s ib ly  in d ic a t in g  a  w aning o f i n t e r e s t  on h i s  p a r t  and 
boredom w ith  h i s  r o le  o f  b a b y s i t t e r .
T e rm in a to r o f  m a le - in fa n t  in t e r a c t io n s  i n i t i a t e d  by th e  m a le . F ig u re  
6 and Table 6 r e v e a l  a n o th e r  r e v e r s a l .  In  th e  f i r s t  e p iso d e  th e  fem ale 
te rm in a te d  80% o f  th e  m a le - in fa n t  i n t e r a c t i o n s ,  w hereas th e  in f a n t  
te rm in a te d  o n ly  5%. In  c o n t r a s t ,  in  th e  l a s t  e p is o d e ,  th e  in f a n t
I n s e r t  F ig u re  6 and  T ab le  6 About H ere
te rm in a te d  63% o f  th e  i n t e r a c t i o n s ,  and th e  fem a le , 15%. Thus, in  
term s of m ale i n i t i a t i o n s ,  th e  fem ale w ith  tim e  became l e s s  r e s t r i c t i v e ,  
p u t t in g  th e  i n f a n t  in  more o f a p o s i t i o n  of h av in g  g r e a t e r  c o n t ro l  in  
th e  management o f  th e  i n t e r a c t i o n s .  In  a d d i t io n .  F ig u re  6 in d ic a te s  
t h a t  th e  m ale r a r e l y  te rm in a te d  th e  i n t e r a c t io n s  t h a t  he  i n i t i a t e d .
T erm in a to r o f m a le - in fa n t  in t e r a c t io n s  i n i t i a t e d  by th e  i n f a n t . F ig u re  
7 and T able 7 a l s o  r e v e a l  r e v e r s a l s  in  te rm in a to r s .  In  th e  f i r s t  
e p iso d e , b o th  th e  in f a n t  and fem ale a c te d  as  s o le  te rm in a to r  an  eq u a l 
amount o f tim e (43%) and in  th e  second e p iso d e  th e  fem ale  on ly  ca teg o ry
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was a t  100% and th e  in f a n t  o n ly  c a te g o ry  a t  0%. F o r th e  l a s t  th r e e  
e p iso d e s , t h i s  p a t t e r n  was r e v e r s e d :  0%, 1%, and 1% fo r  th e  fem ale  and
100%, 90%, and 63% fo r  th e  i n f a n t .  T h is  f u r th e r  s u b s t a n t i a t e s  th a t  
th e  fem ale  w ith  tim e was becom ing l e s s  r e s t r i c t i v e .  I t  sh o u ld  a ls o  
be p o in te d  o u t t h a t  th e  m ale n e v e r  te rm in a te d  i n t e r a c t io n s  i n i t i a t e d  
by th e  in f a n t  u n t i l  th e  l a s t  two ep iso d es  a t  8% and 31% r e s p e c t iv e ly .  
T h is  sudden in c re a s e  may in d i c a t e  a g a in  a waning i n t e r e s t  in  th e  in fa n t  
on th e  p a r t  o f  th e  m a le . A lso , i f  compared to  th e  fem ale o n ly  ca teg o ry  
as te rm in a to r  a n o th e r  r e v e r s a l  a p p e a r s .
The above r e s u l t s  p ro v id e  q u a n t i t a t iv e  d a ta  on a d u l t  m a le / in f a n t  
i n t e r a c t io n s  w i th  em phasis p la c e d  upon change o v er tim e . In  summary, 
th ey  d em o n stra te  th a t  th e  a d u l t  m ale e x h ib i te d  g r e a t  i n t e r e s t  i n  th e  
i n f a n t .  The in f a n t  i n i t i a l l y  was h e s i t a n t ,  b u t w ith  tim e began  to  
seek  s o c ia l  c o n ta c t  w ith  th e  m a le . The fem ale  i n i t i a l l y  was r e s t r i c t i v e  
o f b o th  th e  i n f a n t  and th e  m a le , b u t w ith  tim e she  began to  be much 
more p e rm is s iv e . In  a d d i t io n ,  th e  m ale , b e in g  p r in c i p l e  m o n ito r  o f 
s p a t i a l  r e l a t io n s h ip  betw een h im s e lf  and th e  fe m a le , d id  n o t alw ays 
use th e  s t r a t e g y  of f i r s t  i n t e r a c t in g  w ith  th e  fem ale  a s  a mechanism 
f o r  g a in in g  a c c e s s  to  th e  i n f a n t .  The fem ale d id  n o t u t i l i z e  th e  
s t r a t e g y  o f  in c re a s in g  th e  s p a t i a l  d is ta n c e  a s  a  means fo r  d e c re a s in g  
th e  i n f a n t 's  a c c e s s i b i l i t y  to  th e  m ale. T hus, n e g o t ia t io n s  betw een 
th e  a d u l t s  n e c e s s a r i ly  in v o lv ed  c lo s e  p ro x im ity  and c o n ta c t .  The 
fo llo w in g  i s  a  d e s c r ip t io n  o f th e g e n e ra l  i n t e r a c t io n s  in v o lv ed  in  th e
th e  t r i a d .  I t  p ro v id e s  q u a l i t a t i v e  in fo rm a tio n  w hich w ith  th e  above 
q u a n t i t a t iv e  d a ta  d e m o n stra te s  th e  developm ent o f  a s tro n g  s o c ia l  bond 
between th e  m ale and th e  i n f a n t  w h ile  in  th e  p re sen ce  o f th e  in f a n t  ’ s 
s u r ro g a te  m o th e r .
R e s u l ts  (Q u a li ta t iv e )
F e m a le - in fa n t R e la t io n s h ip . I t  should  b e  p o in te d  ou t th a t  a t  th e  
commencement o f  th e  s tu d y  a  s tro n g  s o c ia l  bond had  formed betw een th e  
fem ale  and i n f a n t .  They had b een  housed to g e th e r  f o r  ap p ro x im ate ly  7 
months w ith  th e  m ale  i n  th e  a d ja c e n t  c a g e . The s o c ia l  bond was s im i la r  
i f  n o t  i d e n t i c a l  to  t h a t  o f a  ty p i c a l  m o th e r - in fa n t  p a i r .  They s l e p t  
to g e th e r ,  p la y e d , th e  fem ale  was p r o te c t iv e ,  and sh e  groomed th e  i n f a n t ,  
f o r  exam ple. The in f a n t  sough t re a s s u ra n c e  when f r ig h te n e d ,  i n i t i a l l y  
m a in ta in e d  c o n s ta n t  c o n ta c t ,  and fo llow ed  h e r  movements c lo s e ly .  Thus, 
when th e  m ale was in tro d u c e d  in t o  t h e i r  cag e , i t  was no t s u r p r i s in g  
t h a t  th e  i n f a n t  sough t p r o te c t io n  from th e  fem ale and th a t  sh e  in  
tu rn  was v e ry  p r o t e c t i v e .
A d u lt m a le -fem ale  r e l a t i o n s h i p . As n o ted  e a r l i e r ,  th e  fem ale  was 
dom inant to  th e  m ale  b u t  th e re  was some in d ic a t io n  th a t  t h i s  r e l a ­
t io n s h ip  was i n  t r a n s i t i o n  d u r in g  th e  c o u rse  o f  th e  s tudy . The m ale 
had p u t on c o n s id e ra b le  w e ig h t (m u scu la tu re ) s in c e  th e  l a s t  tim e th e y  
had been  housed  to g e th e r  (ap p ro x im ate ly  7 m onths) . He a ls o  appeared  
to  be l e s s  in t im a te d  by a g g re s s iv e  b eh av io r  on th e  p a r t  of th e  fem ale . 
For exam ple, d u rin g  th e  s tu d y  two f ig h t s  o c c u rre d . Mien younger.
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under th e  same c irc u m s ta n c e s , th e  male would su b m it, scream , and w ith ­
draw from  th e  fem a le . D uring th e  above f i g h t s ,  th e  m ale a c tu a l ly  
agg ressed  ( r e t a l i a t e d )  f a i l e d  to  subm it, and much l e s s  r e a d i ly  w ith ­
drew. Both f ig h t s  w ere b e l ie v e d  to  be a  r e s u l t  o f th e  m a le 's  unu su al 
p e r s is te n c e  in  a t te m p tin g  to  g a in  a c c e ss  to  th e  i n f a n t .
The f i g h t s  how ever sh o u ld  n o t be  ta k e n  a s  in d ic a t in g  a  poor 
r e l a t i o n s h ip .  The a d u l t s  over a cou rse  o f 6-7 y e a rs  had sp e n t con­
s id e ra b le  tim e  to g e th e r  and as  a r e s u l t ,  formed a s t ro n g  s o c ia l  bond.
In  f a c t ,  i t  was b e l ie v e d  t h a t  th e  m ale was th e  f a th e r  o f  th e  fe m a le 's  
l a s t  i n f a n t .  D uring  th e  c o u rse  o f  t h i s  s tu d y , th e  a d u l t s  f re q u e n t ly  
played to g e th e r  and groomed each  o th e r .  The m ale c o u r te d  th e  fem ale , 
bu t no a c t u a l  c o p u la tio n s  w ere ob serv ed . As n o ted  e a r l i e r ,  th e  m ale 
was p r in c i p a l l y  r e s p o n s ib le  in  th e  m ain tenance o f  a d u l t  p ro x im ity .
T r ia d ic  i n t e r a c t i o n s . In  th e  i n i t i a l  s ta g e s  o f th e  s tu d y  th e  fem ale 
was v ery  r e s t r i c t i v e .  hTien th e  male would approach , she would t y p i ­
c a l ly  o r i e n t  away from  him , tow ard th e  i n f a n t ,  and f r e q u e n t ly  p u l l  
th e  in f a n t  to  h e r .  The in f a n t  upon th e  m a le 's  approach  would t y p i ­
c a l ly  move tow ard  th e  fem ale  assum ing a v e n t r a l - v e n t r a l  p o s i t i o n .  I f  
th e  m ale f i r s t  i n t e r a c t e d  w ith  th e  fem ale b e fo re  a tte m p tin g  to  i n t e r ­
a c t  w ith  th e  i n f a n t ,  h e  would ty p ic a l ly  groom h e r  or i n i t i a t e  p la y .
P lay  u s u a l ly  began i n  th e  form  o f hand g ra p p lin g  w ith  th e  fe m a le 's  
hand beh ind  h e r  b a c k . I f  a d u l t  p la y  d id  o c c u r, i t  was u s u a l ly  q u i te  
v ig o ro u s  and la s t e d  f o r  ex tended  p e r io d s  o f  tim e . P la y in g  and grooming 
a ls o  o ccu rred  i f  th e  m ale f i r s t  a ttem p ted  to  i n t e r a c t  w ith  th e  in f a n t  
and was in h ib i te d  by th e  fem a le . I t  i s  su g g es ted  t h a t  t h i s  was a  m ale
s t r a t e g y  f o r  red u c in g  fem a le  r e s t r i c t i v e n e s s .  In  th e se  s i t u a t i o n s  
b o th  a d u l t s  a c te d  as i n i t i a t o r  o f  t h e i r  i n t e r a c t io n s .  T hus, i t  
a p p e a rs  t h a t  a d u l t  m a le -fem ale  i n i t i a t i o n s  w ere o f te n  u sed  a s  a  d i s ­
t r a c t i o n  d e v ic e .  Such b e h a v io r  may have a l s o  served  to  m o l l i f y  any 
en su in g  a g g re s s io n  o r  e x c i te m e n t . There i s  a l s o  reason  to  b e l ie v e  
t h a t  th e  m a le 's  p ro p e n s ity  to  w ithd raw  a f t e r  h i s  i n i t i a t i o n  a t te m p ts  
w ith  th e  i n f a n t  were te rm in a te d  may have se rv ed  in  t h i s  c a p a c i ty .
The i n f a n t ,  du ring  th e s e  i n t e r a c t i o n s ,  d i r e c te d  c o n s id e ra b le  
a t t e n t i o n  tow ard  th e  m a le . I n i t i a l l y  t h i s  would sim ply in v o lv e  
p e e r in g  around  th e  f e m a le 's  body w h ile  m a in ta in in g  c o n ta c t w ith  h e r .  
E v e n tu a lly  he  would b re a k  c o n ta c t  w ith  th e  fem ale and a c t u a l l y  move 
tow ard th e  m a le . I f  th e  m ale th e n  d i r e c te d  a t t e n t io n  to  th e  i n f a n t ,  
th e  l a t t e r  would t y p i c a l l y  r e t r e a t .  As th e  s tu d y  p ro g re s s e d , th e  
i n f a n t  a c t u a l l y  a ttem p ted  to  p a r t i c i p a t e  in  th e  a d u l t  p la y  s e s s io n s .  
These a t te m p ts  a c tu a l ly  became more and more a s s e r t iv e  to  th e  e x te n t  
t h a t  th e  i n f a n t  would p la y  k ic k  o r  re a c h  tow ard  th e  m ale a c tu a lly -  
to u c h in g  him a t  t im e s . T hus, th e  a d u l t  m ale-fem ale  i n t e r a c t io n s  
a ls o  se rv e d  to  p ro v id e  th e  in f a n t  w ith  a  s i t u a t i o n  where p ro x im ity  
o r  c o n ta c t  w ith  th e  m ale was l e s s  a v e r s iv e . In  f a c t ,  i t  was d u rin g  
a v ig o ro u s  a d u l t  p lay  s e s s io n  t h a t  th e  in f a n t  made f i r s t  c o n ta c t  w ith  
th e  m a le . The in f a n t  v e ry  c a u t io u s ly  reach ed  toward th e  m ale w ith  b e n t 
w r i s t  and p la c e d  h is  w r i s t  in  th e  m a le 's  m outh . I t  shou ld  a l s o  be 
p o in te d  o u t t h a t  th e  in f a n t  was o f t e n  ig n o red  d u rin g  v ig o ro u s  p la y  
w hich r e s u l t e d  in  th e  i n f a n t  p o u tin g ,  w h in in g , and once h av in g  a 
ta n tru m . T h is  i s  no t s u r p r i s in g  s in c e  much o f an in f a n t  ch im p an ze e 's  
a c t i v i t y  in v o lv e s  p la y .
As th e  s tu d y  p ro g re s s e d  th e  fem ale  became l e s s  r e s t r i c t i v e  to  
th e  e x te n t  o f  w ithd raw in g  from  th e  i n f a n t  and m a le . In  one e p iso d e  
she a c tu a l ly  e n te re d  th e  a d ja c e n t  cage and c lo se d  th e  door b eh in d  
h e r .  She n e v e r th e le s s  payed c lo s e  a t t e n t i o n  to  th e  m ale and i n f a n t ' s  
a c t i v i t y .  When she  d id  i n t e r f e r e  w ith  th e  i n t e r a c t i o n s ,  she  would 
t y p i c a l ly  b lo c k  th e  m a le ’s re a c h  w ith  h e r  arm o r  hand o r  g e n t ly  push 
h is  hand aw ay . She would even  h o ld  h i s  hand i f  h e  was to o  p e r s i s t e n t . 
O ften  she w ould u s e  h e r  body a s  means o f  i n t e r f e r e n c e .  F o r exam ple, 
she would o r i e n t  away from  th e  m ale (p e rh ap s  p r e s e n t in g  f o r  groom ing) 
and le a n  o v e r o r  tow ard  th e  i n f a n t ,  p u l l in g  th e  i n f a n t  c lo s e r  t o  h e r .  
O ften  h e r  a c t io n s  w ere so s u b t l e  th a t  th e y  could  o n ly  be  d e te c te d  w ith  
slow  m otion a n a l y s i s .  In  th e  l a s t  two e p iso d e s , h e r  i n t e r f e r e n c e  was 
m inim al and h e r  i n t e r e s t  in  t h e i r  a c t i v i t y  was r a r e .  A la r g e  p o r t io n  
of th e s e  l a s t  two e p iso d e s  p r im a r i ly  in v o lv e d  in t e r a c t io n s  betw een  th e  
m ale and i n f a n t .  I t  i s  su g g e s te d  t h a t  h e r  waning i n t e r e s t  was a 
fu n c tio n  o f  h e r  c o n fid e n c e  in  th e  s o c i a l  bond th a t  had form ed betw een 
th e  m ale and i n f a n t . They had  o b v io u s ly  become p la y  p a r tn e r s  and  h e r  
p r o te c t iv e n e s s  was m in im a lly  n eed e d .
A du lt m a le - in f a n t  i n t e r a c t i o n s . The in t e r a c t io n s  a t  th e  b e g in n in g  
o f  th e  s tu d y  can  b e  c h a r a c te r i z e d  a s  one o f ap p ro ac h -a v o id an ce . The 
in f a n t  e x h ib i te d  a n x ie ty  and f e a r  a t  th e  m a le 's  s o l i c i t a t i o n s  and 
g e n e ra l ly  u t i l i z e d  th e  fem a les  a s  a s i t e  o f  r e fu g e . In  th e  b e g in n in g , 
th e  m a le 's  c o n ta c t  w ith  th e  i n f a n t  would sim ply  in v o lv e  a  q u ic k  to u c h , 
s in c e  n e i th e r  th e  i n f a n t  n o r th e  fem ale p e rm itte d  easy  a c c e s s .  W ith 
tim e th e  m ale began to  p a t  th e  i n f a n t  o r  a ttem p t to  groom i t  w h ile
on o r by th e  fem ale . E v e n tu a lly , th e  in f a n t  began  to  in c re a s e  i t s  
d is ta n c e  from th e  fem ale  and t h i s  o f te n  o c c u rre d  w h ile  th e  a d u l ts  
were i n t e r a c t in g .  In  f a c t ,  i t  i s  u n d er th e s e  c irc u m s ta n c e s  th a t  th e  
in f a n t  began to  i n i t i a t e  i n t e r a c t io n s  w ith  th e  m a le . I n i t i a l l y  th e se  
i n i t i a t i o n s  sim ply  in v o lv e d  moving tow ard  th e  m ale and s t a r i n g  b u t 
e v e n tu a lly  c o n ta c t  was in v o lv ed  a s  n o te d  e a r l i e r .  Thus, i t  appeared 
th a t  th e  in f a n t  was a t te m p tin g  to  make h im se lf  a c c e s s ib le  to  th e  m ale .
As th e  s tu d y  p ro g re s s e d , th e  m ale and in f a n t  made c o n ta c t  fo r  
ex tended  p e r io d s  o f tim e a lth o u g h  th e s e  i n t e r a c t i o n s  to o k  p la c e  a lo n g ­
s id e  th e  fem ale . I n i t i a l l y ,  th e  fem ale m o n ito red  th e s e  in te r a c t io n s  
v e ry  c lo s e ly ,  b u t w ith  tim e , she began to  g iv e  them le s s  a t t e n t i o n .  
These in t e r a c t io n s  o ccu rred  u n d er th e  c o n te x t o f  p la y  w hich became 
more v ig o ro u s  w ith  tim e .
As in f a n t  i n i t i a t i o n s  began  to  in c r e a s e ,  th e  m a le - in f a n t  i n t e r ­
a c t io n s  were no lo n g e r under th e  f e m a le 's  c lo s e  s u p e rv is io n .  T h is  
i s  due to  th e  f a c t  t h a t  th e  in f a n t  would w ithdraw  from th e  fem ale 
and approach  th e  m a le . The i n i t i a l  i n i t i a t i o n s  u s u a l ly  se rv ed  no 
o th e r  purpose th a n  to  make th e  in f a n t  a c c e s s ib le  to  th e  m a le . W ith 
tim e how ever, th e  i n f a n t 's  i n i t i a t i o n s  a c tu a l ly  in v o lv e d  c o n ta c t  such 
as  p la y  s la p p in g  o r  p la y  k ic k in g  o r  even assum ing a v e n t r a l - v e n t r a l  
embrace on th e  m a le .
As n o ted  above, m a le - in f a n t  in t e r a c t io n s  t y p i c a l l y  in v o lv ed  
p la y  and w ith  tim e th e  p la y  became more v ig o ro u s . I f  a t  some p o in t 
d u rin g  p la y ,  th e  in f a n t  became f r ig h te n e d ,  th e  m ale would s to p  th e  
p la y  and p la c e  th e  in f a n t  a t  h i s  ventrum  and h o ld  and p a t i t .  In
One s i t u a t i o n  when th e  in f a n t  scream ed, th e  m ale a c tu a l ly  tu rn e d  to  
th e  fem ale  and s ig n ed  SORRY th r e e  t im e s .  I t  should  be p o in te d  ou t t h a t  
th e  m ale n e v e r  e x h ib ite d  any s ig n s  o f a g g re s s io n  toward th e  i n f a n t .  
A lso , w henever th e  m ale a tte m p te d  to  groom th e  in f a n t ,  th e  in f a n t  
would w ith d raw . The in f a n t  was n e v e r observed  a ttem p tin g  to  groom 
th e  m a le .
The l a t t e r  two ep iso d es  a r e  o f p a r t i c u l a r  i n t e r e s t  s in c e  i t  was 
h ere  t h a t  d ra m a tic  changes began to  a p p e a r . As n o ted  e a r l i e r ,  most 
of th e  i n t e r a c t i o n s  w ere d y a d ic , in v o lv in g  th e  male and i n f a n t ;  th e  
fem ale showed l i t t l e  i n t e r e s t  in  th e  m ale o r  i n f a n t .  The i n f a n t  was 
p a r t i c u l a r l y  s o l i c i t o u s  o f th e  m ale to  th e  e x te n t  th a t  in  th e  l a s t  
ep isode i t  ap p ea red  th a t  th e  m ale had become weary o f  th e se  s o l i c i t a ­
t io n s .  Not o n ly  d id  th e  m ale f a i l  to  resp o n d  in  some s i t u a t i o n s ,  b u t 
he a ls o  began  to  w ithdraw  from th e  i n f a n t .  When t h i s  o c c u rre d , th e  
in f a n t  would fo llo w  h o ld in g  o n to  th e  m ale and a ttem p t to  s i t  i n  a 
v e n t r a l - v e n t r a l  p o s i t io n  on th e  m ale when th e  m ale s a t  down. I f  th e  
male d isc o u ra g e d  t h i s  p o s i t io n ,  th e  in f a n t  would s i t  b e s id e  o r  behind 
th e  m ale w ith  h i s  arms around him , and v e ry  f r e q u e n t ly  w ith  h i s  head 
r e s t in g  on th e  m a le 's  body. The m ale was even observed  to  push th e  
in f a n t  away when th e  l a t t e r  a ttem p ted  to  g a in  c o n ta c t .  Thus, i t  
appeared  t h a t  th e  ap p ro ach -av o id an ce  c o n d i t io n  no ted  e a r l i e r  was r e ­
v e rsed  w ith  th e  m ale now av o id in g  th e  s o l i c i t a t i o n s  o f th e  in f a n t .
In  e s s e n c e , i t  was d isco v e re d  th a t  once th e  m ale had t o t a l  a c c e s s  to  
th e  in f a n t  and  was a b le  to  i n t e r a c t  f r e e l y ,  a  p o in t  was reach ed  in  
th e se  i n t e r a c t io n s  w here he l o s t  i n t e r e s t .  I t  should  be p o in te d  ou t
t h a t  th e  in f a n t  n ev e r gave up in  h i s  a tte m p ts  t o  p ro lo n g  th e s e  i n t e r ­
a c t io n s .  For exam ple, i n  th e  l a s t  e p iso d e , th e  m ale e n te re d  th e  
a d ja c e n t cage and  c lo se d  th e  door b lo ck in g  th e  i n f a n t ' s  e n t r a n c e .
The i n f a n t  a t te m p te d  to  p u l l  th e  door open and upon f a i l u r e  stom ped 
h is  f e e t  on th e  door and toward th e  m ale .
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From th e  above r e s u l t s  i t  can be  concluded  t h a t  a  s t ro n g  s o c ia l  bond 
can form  betw een  an a d u l t  m ale and in f a n t  chim panzee in  th e  p re se n c e  o f 
an i n i t i a l l y  r e s t r i c t i v e  m o th e r. The m a le 's  in t e r a c t io n s  w ith  th e  in f a n t  
w ere s im i la r  t o  th o se  betw een th e  fem ale and in f a n t  w hich s u g g e s ts  t h a t  
an a d u l t  m ale chim panzee i f  g iv e n  th e  o p p o r tu n ity  w i l l  e x h ib i t  c a r e -  
g iv in g  b e h a v io rs  to r a r d s  a  f a m i l i a r  i n f a n t .
W hile many of th e  a c t i v i t i e s  observed  in  t h i s  s tu d y  have a ls o  been 
ob serv ed  in  f e r a l  c o n d i t io n s ,  th e  m ale n e v e r th e le s s  does n o t a c t  as 
p r in c i p l e  c a r e - g iv e r .  What m ust be ad d re ssed  th e n  i s  th e  r o l e  th e  a d u l t  
m ale does p la y  i n  th e  enhancem ent o f th e  i n f a n t 's  s u r v iv a l  and i t s  
developm ent. C e r ta in ly ,  th e  in f a n t  who can u t i l i z e  b o th  a d u l t  m ale 
and a d u l t  fem a le  w i l l  be a t  a  g r e a t e r  advan tage  th a n  th e  i n f a n t  who 
u t i l i z e s  o n ly  th e  m o th e r.
What r o l e  does th e  a d u l t  m ale p lay ?  T h is  to p ic  w i l l  b e  approached  
from two p e r s p e c t iv e s :  i n d i r e c t  and d i r e c t  r o l e s  w ith  th e  l a t t e r  g iven
em phasis in  t h i s  p a p e r. I n d i r e c t  r o le s  a re  b e h a v io rs  perform ed by 
m ales w hich  do n o t  n e c e s s a r i ly  in v o lv e  in t e r a c t io n s  w ith  th e  i n f a n t ,  b u t 
n e v e r th e le s s  enhance th e  i n f a n t 's  s u r v iv a l .  Such b e h a v io rs  in c lu d e  
p a t r o l l i n g  o f  th e  g ro u p 's  t e r r i t o r y  w hich se rv e s  to  lo c a te  s t r a n g e r s .
p r e d a to r s ,  and r i c h  food  s o u rc e s . Food procurem en t and p r o te c t io n  a re  
a l s o  r o l e s  e x h ib i te d  by th e  human m a le .
D ir e c t  r o le s  encompass b e h a v io rs  w hich in v o lv e  some form  o f  i n t e r ­
a c t io n  w ith  th e  in f a n t  o r  w hich r e q u ir e  a t t e n t i o n  on th e  p a r t  o f  th e  
i n f a n t .  These b e h a v io rs  may o r may n o t in v o lv e  c o n ta c t  w ith  th e  in f a n t  
b u t  a t  th e  v e ry  l e a s t ,  th e  male i s  n e c e s s a r i ly  v i s i b l e  to  th e  in f a n t .
The g e n e ra l  demeanor and s o c ia l  b e h a v io r  o f  th e  m ale  i s  th e  fo c a l  p o in t  
h e r e .  I t  i s  m ost im p o r ta n t th a t  an i n f a n t  chim panzee a s  i t  d ev e lo p s  
le a r n s  th e  s ig n i f i c a n c e  o f th e  a d u l t  m ale as  a  p a r t  o f  th e  g ro u p . The 
i n f a n t  le a r n s  th ro u g h  i t s  own in t e r a c t io n s  w ith  o th e r  group members and 
o b s e rv a t io n  o f  in t e r a c t io n s  in v o lv in g  th e  m atu re  m a le , t h a t  th e  a d u l t  
m ale i s  dom inant and th e r e f o r e ,  e x e rc is e s  trem endous c o n t r o l  ov er th e  
g ro u p . I t  i s  im p o rtan t th a t  an in f a n t  l e a r n  th e  a p p r o p r ia te  s o c ia l  
s ig n a l s  f o r  subm ission  and when th e se  s ig n a l s  a re  a p p r o p r ia te .  T h is  
may be  even more im p o rta n t f o r  th e  i n f a n t  m ale chim panzee s in c e  a t  some 
p o in t  i n  th e  f u tu r e  he w i l l  b eg in  to  in t e g r a t e  in to  th e  a d u l t  m ale g roup . 
The m a tu re  m ale chim panzee th e r e f o r e ,  as a  s a l i e n t  and f o c a l  member o f 
th e  g ro u p , p ro v id e s  a s o c i a l  s tim u lu s  to  in f a n t s  who a s  a r e s u l t  l e a r n  
t h e i r  own s t a t u s  as  w e ll  as  th e  s t a t u s  o f  o th e r  group members r e l a t i v e  
to  th e  a d u l t  m a le . P a r t i c u l a r l y  fo r  th e  in f a n t  m a le s , he i s  someone 
to  e m u la te . I t  i s  su g g es ted  then  th a t  a n o th e r  r o l e  o f th e  m ale  in  
developm ent co n ce rn s  th e  ontogeny of s o c ia l  s k i l l s .  W itnout t h i s  in p u t ,  
i t  i s  d o u b tfu l th a t  norm al in te g r a t io n  in to  th e  group would o c c u r; an 
in d iv id u a l  a s  i t  m a tu res  m ust le a rn  th ro u g h  c o n ta c t  and o b s e rv a tio n  th e  
im p o rtan ce  and dominance o f th e  a d u l t  m a le .
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I t  i s  su g g es ted  t h a t  in  t h i s  le a rn in g  p ro c e s s ,  q u a l i ty  o f  i n t e r ­
a c t io n  o r  o b s e rv a tio n  may be more s ig n i f i c a n t  th a n  q u a n t i ty .  For 
exam ple, one e n c o u n te r  w ith  a  d is p la y in g  m ale sh o u ld  b e  s u f f i c i e n t  
e x p e rie n c e  f o r  an  i n f a n t  to  le a rn  to  re c o g n iz e  th e  p o t e n t i a l  danger 
in v o lv e d . I t  cou ld  a l s o  b e  argued th a t  i f  q u a n t i ty  w ere more im p o rta n t 
th an  q u a l i ty  fo r  th e  le a r n in g  o f s o c ia l  s k i l l s ,  th e  chance o f  s u rv iv in g  
could indeed  be re d u c e d  g iv e n  th e  s t r e n g th  and dom inance o f  th e  m a le s .
In  summary, th e  i n f a n t ’s  s o c ia l  developm ent and th e  r o l e  in  w hich 
th e  a d u l t  m ale  p la y s  can  b e  i l l u s t r a t e d  by F ig u re  8 . The o u te r  c i r c l e  
re p re s e n ts  th e  ch im p an ze e 's  s o c ia l  environm ent in  w hich th e  a d u l t  m ales
I n s e r t  F ig u re  8  About H ere
a re  ty p i c a l ly  d om inan t. The m iddle c i r c l e  r e p re s e n ts  th e  i n f a n t 's  
m other w hich th e  i n f a n t  u se s  as  a  base  in  th e  e x p lo ra t io n  o f  i t s  s o c ia l  
m i l ie u .  The in n e r  c i r c l e  r e p re s e n ts  th e  in f a n t .  A t any e a r ly  a g e , th e  
in f a n t  p r in c ip a l ly  i n t e r a c t s  w ith  i t s  m other and she th e r e f o r e ,  p ro v id e s  
th e  core  o f  i t s  s o c i a l  env ironm ent. She n e v e r th e le s s ,  i s  a  p a r t  o f  th e  
l a r g e r  environm ent and a s  a  r e s u l t  comes in to  c o n ta c t  w ith  o th e r  group 
members. She can b e  view ed a t  t h i s  s ta g e  as a  v e h ic le  upon w hich th e  
in f a n t  f i r s t  le a r n s  a b o u t th e  la rg e r  s o c ia l  en v ironm en t. When c o n ta c t 
xvTith th e  m other b e g in s  to  b re a k , th e  fem ale  w i l l  s e rv e  a s  a  b a se  and 
re fu g e  in  th e  i n f a n t 's  e x p lo ra t io n  o f  th e  o u te r  s o c ia l  m i l ie u .  T h is  
e x p lo ra tio n  w i l l  o c c u r  u n t i l  a t  some p o in t  in  th e  i n f a n t 's  developm ent, 
i t  w i l l  in t e g r a te  s u c c e s s f u l ly  in to  th e  o u te r  c i r c l e .
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I f  indeed  s tro n g  s o c i a l  bonds can and do form betw een m ature m ale 
and in f a n t  chim panzees, th e n  th e re  must be a  s e le c t iv e  advan tage  in  
term s o f  e v o lu tio n a ry  s ig n i f i c a n c e .  T hat i s ,  what advan tage  does th e  
m ale re c e iv e  in  expending energy  w hich enhances an i n f a n t 's  s u rv iv a l ,  
p a r t i c u l a r l y  w here a g e n e a lo g ic a l  r e l a t io n s h ip ,  p a t e r n i ty  co n fid en ce , 
(A lexander, 1974) i s  unknown? P a re n ta l  in v estm en t th e o ry  (T r iv e rs ,  1972) 
p r e d ic t s  th e  g r e a te r  th e  p a t e r n i ty  co n fid en ce  th e  h ig h e r  th e  p r o b a b i l i ty  
fo r  p a te r n a l  in v e s tm e n t. C le a r ly  in  th e  chim panzee w here p a r tn i ty  con­
f id e n c e  i s  low th e re  i s  no  in d ic a t io n  o f  w hat cou ld  be co n s id e re d  a c tu a l  
p a t e r n a l  b e h a v io r  e x h ib i te d  by one m ale tow ards one s p e c i f i c  immature 
in d iv id u a l .  Thus, th e  m a le  does n o t  ty p ic a l ly  rem ain  w ith  one p a r t i c u la r  
fem ale  and a id  h e r  in  th e  r e a r in g  o f  a p a r t i c u l a r  i n f a n t .
The a d u l t  m ale does however e x h ib i t  c a re -g iv in g  b e h a v io rs  toward 
in f a n t s  and h i s  r o l e  in  t h e i r  s u r v iv a l  i s  s i g n i f i c a n t .  What e v o lu tio n a ry  
advan tage  does th e  m ale r e c e iv e  by e x h ib it in g  th e se  b e h a v io rs?  One 
e x p la n a tio n  may in v o lv e  th e  concep t o f shared  g e n e s . S in ce  a d u l t  m ales 
do n o t t y p i c a l ly  m ig ra te  from  t h e i r  g ro u p s, th en  a  s i g n i f i c a n t  number 
o f them a re  b io lo g ic a l ly  r e l a t e d ,  and hence, sh a re  common genes. From 
a  s o c io b io lo g ic a l  p e r s p e c t iv e ,  any b eh av io r  th a t  an a d u l t  m ale e x h ib i ts  
w hich enhances an i n f a n t 's  s u r v iv a l ,  r e g a rd le s s  o f  p a t e r n i ty  co n fid e n ce , 
w i l l  s im u lta n e o u s ly  enhance th e  p r o b a b i l i ty  t h a t  th o s e  genes w i l l  be 
passed  on in  f u tu r e  g e n e ra t io n s .  Thus, a m ale need n o t  s i r e  an in fa n t  
to  g a in  g e n e t ic a l ly  as  lo n g  a s  th e r e  i s  a g e n e a lo g ic a l  r e la t io n s h ip  w ith  
th e  a c tu a l  f a th e r  o f th e  i n f a n t .  T h is  e x p la n a tio n  can  a l s o  be a p p lied  to  
th e  m a le 's  in t e r a c t io n s  w i th  any o f f s p r in g  t h a t  h i s  m other may produce.
A nother e x p la n a tio n  w hich a ls o  e n t a i l s  a  s o c io b io lo g ic a l  p e r ­
s p e c tiv e  h as  been  o f fe re d  by McGrew (p e rs o n a l com m unication, 1979).
Male chim panzees have been re p o r te d  to  s in g le  ou t a  fem ale in  e s tro u s  
and rem ain  w ith  h e r ,  i s o la te d  from th e  g ro u p , u n t i l  h e r tum escence su b ­
s id e s  (M cGinnis, 1979 & Tut i n ,  1975). D uring  th a t  tim e i t  i s  b e l ie v e d  
th a t  he i s  th e  on ly  m ale who c o p u la te s  w ith  h e r  and in  t h i s  c a s e , 
p a te r n i ty  c o n fid e n c e  i s  a t  100%. However, in  o rd e r  to engage th e  
fem ale in  t h i s  a c t i v i t y ,  he n o t  on ly  n eed s  th e  n e c e ssa ry  s o c ia l  s k i l l s  
to p e rsu ad e  th e  fem ale  to  accompany him , b u t he a l s o  needs s k i l l s  fo r  
in t e r a c t in g  w ith  h e r  s t i l l  dependent o f f s p r in g .  Should he in t im id a te  
e i t h e r  th e  fem ale  o r  h e r  o f f s p r in g ,  t h e i r  r e s i s t a n c e  ( e .g .  scream s) 
would a t t r a c t  a l l  n ea rb y  m a le s . Prom iscuous m ating  would th e n  occu r 
and shou ld  he  b e  a  p a r t i c i p a n t ,  h is  p a t e r n i ty  co n fid en ce  would drop 
c o n s id e ra b ly . Thus, i t  i s  to  h i s  advan tage  to  have in  h i s  r e p e r t o i r e  
o f s o c ia l  s k i l l s ,  th o s e  b e h a v io rs  which w i l l  b e  a t t r a c t i v e  and l e a s t  
in t im id a t in g  to  th e  in f a n t  as w e ll  a s  i t s  m o ther. I t  i s  in t e r e s t i n g  
to  n o te  th a t  th e  p a ro u s  fem ale most f r e q u e n t ly  engages i n  th e  s a f a r i s  
then  does th e  a d o le s c e n t  fem a le , who ty p i c a l ly  engages in  prom iscuous 
m a tin g , (Tut i n ,  1975) and th a t  th e  f i r s t  s e v e ra l  y e a rs  d u rin g  se x u a l 
developm ent, th e  a d o le s c e n t fem ale  i s  n o t y e t  f e r t i l e .
I t  l o g i c a l l y  fo llo w s  th en  th a t  m a les  who a re  m ost s u c c e s s fu l  in  
t h e i r  i n t e r a c t io n s  w ith  immature members w i l l  g a in  g e n e t ic a l ly .  In  
tu r n ,  th e se  u n a v e rs iv e  b e h a v io rs  w i l l  be s e le c te d  f o r .  I t  i s  sugg ested  
th a t  t h i s  may in d e ed  be  th e  mechanism th ro u g h  w hich p a te r n a l  b eh av io r 
e v o lv ed . T h is  s u g g e s tio n  r a i s e s  th e  q u e s tio n  o f  w hether o r  n o t th e  
chim panzee, a s  o u r  c l o s e s t  e v o lu tio n a ry  r e l a t i v e ,  can  be used  as a
m odel f o r  th e  e v o lu tio n  o f human p a te r n a l  b e h a v io r . More s p e c i f i c a l l y ,  
does th e  chim panzee r e p r e s e n t  some p re v io u s  s ta g e  in  human e v o lu tio n  
w here th e  f a m i l i a l  bond began to  in c lu d e  th e  a d u l t  m ale? L a n c a s te r  
( in  p re s s )  has su g g es ted  th a t  food  sh a r in g  i s  an im p o rtn a t v a r ia b le  
to  c o n s id e r  i n  th e  phylogeny o f  f a m i l i a l  t i e s .  When e i t h e r  o r  b o th  
a d u l t s  sh a re  food  w ith  im m ature members, s tro n g  s o c i a l  bonds a r e  ex­
p e c te d .  Thus, a t  some p o in t  in  human e v o lu tio n  when th e  a d u l t  m ale
began to  sh a re  th e  food he p ro cu red  w ith  n o t on ly  a fem a le , b u t a ls o  
w ith  h e r  dependen t o f f s p r in g ,  he  began to  be  an i n t e g r a l  and n e c e s s a ry  
p a r t  o f  th e  f a m i l i a l  u n i t .  A du lt m ale chim panzees do engage in  t h i s  
a c t i v i t y  m ost n o ta b ly  a f t e r  a k i l l ;  fem ales  and t h e i r  dependent o f f ­
s p r in g  a re  p ro v id ed  w ith  m eat w hich th e y  would o th e rw ise  n o t be a b le  
to  o b ta in .  In  a d d i t io n ,  T u tin  (1975) found th a t  th e  a d u l t  m ale who 
i s  m ost l i k e l y  to  form  a  s u c c e s s fu l  c o n s o r ts h ip  ( i . e .  p e rsu ad e  a  fem ale
to  engage in  a  s a f a r i )  was e s p e c ia l ly  generous w ith  a  s p e c i f i c  fem ale
d u rin g  m e a t-sh a r in g  a c t i v i t i e s .  T h is  su g g e s ts  th e  in c ip ie n c e  o f  s tro n g  
p a i r  bonding  betw een a d u l t  m ale and a d u l t  fem ale . F u r th e r  ev id en ce  p ro ­
v id e d  by T u tin  f o r  th e  i n c l in a t io n  tow ard p a i r  bonding  in  th e s e  an im a ls  
i s  t h a t  d u rin g  group s i t u a t i o n s ,  th e  c o n s o r t m ale s p e n t more tim e 
groom ing th e  c o n s o r t  fem ale  th an  any o th e r  in d iv id u a l .  I f  L a n c a s te r 's  
s u g g e s tio n  i s  c o r r e c t ,  and c o n s id e r in g  th e  r e s u l t s  o f  th e  p r e s e n t  s tu d y  
and th e  s o c ia l  n a tu r e  o f  th e  chim panzee in  g e n e ra l ,  th e n  th e  answ er to  
th e  above q u e s t io n  i s  p ro b ab ly  y e s .  F u r th e r  m ore, i t  i s  su g g es ted  t h a t  
as  a  m odel f o r  human p a te r n a l  b e h a v io r  (male c a re -g iv in g  b e h a v io r ) , 
th e  chim panzee, a s  s u b je c t s  of i n v e s t ig a t io n s ,  may p ro v id e  a c l e a r e r  
u n d e rs ta n d in g  o f  th e  r o l e  o f  th e  a d u l t  human male a s  a  f a th e r  o r  c a r e -
5g i y e r . l ’o r  exam ple, i f  in  th e  c o u rse  o f  an  in f a n t  ch im panzee’ s d e v e l­
opm ent, i t  i s  i s o la te d  from any c o n ta c t  w ith  an a d u l t  m ale , what s o c ia l  
d e f e c ts  may em erge. I s  th e re  a  c r i t i c a l  p e r io d  where t h i s  i s o l a t i o n  
may ta k e  i t s  g r e a t e s t  t o l l ?  M itc h e l l  and B rand t (1972) have su g g es ted  
th a t  th e  ab sen ce  o f  an a d u l t  m ale may be  more d e tr im e n ta l  to  a  young 
m ale nonhuman p r im a te  th a n  to  th e  young fe m a le . L ik ew ise , w hat s o c ia l  
d e f e c ts  w i l l  emerge when an in f a n t  chim panzee i s  re a re d  s o le ly  by an 
a d u l t  m ale? S tu d ie s  which a d d re s s  th e s e  q u e s tio n s  may n e c e s s a r i ly  
have im p o r ta n t im p lic a t io n s  f o r  th e  developm ent o f f a t h e r l e s s  and 
m o th e r le s s  in f a n t s  i n  th e  human s p e c ie s .
Im p lic a t io n s  f o r  C a p t iv i ty  
The chim panzee i s  now an endangered  s p e c ie s .  Given i t s  i n t e l l i ­
gence and i t s  s ig n if ic a n c e  to  th e  s c i e n t i f i c  community, i t  i s  m ost 
im p o rta n t t h a t  th e s e  an im als r e c e iv e  th e  m ost humane tre a tm e n t th a t  
c a p t iv i t y  w i l l  a l lo w . The r e s u l t s  o f  t h i s  s tu d y  c le a r ly  in d ic a te  
an a f f i n i t y  betw een th e  a d u l t  m ale and i n f a n t .  I t  i s  v e ry  l i k e l y  th a t  
an in f a n t  chim panzee re a re d  w ith o u t th e  b e n e f i t  o f c o n ta c t w ith  a d u l t  
m ales may be d e f i c i e n t  in  some s o c ia l  s k i l l s .  T h is  in  tu rn  may en­
hance th e  problem s a s s o c ia te d  w ith  c a p t i v i t y  ( e .g .  f a i l u r e  f o r  any 
one in d iv id u a l  to  no rm ally  i n t e g r a te  i n t o  a group coupled  w ith  i n ­
a b i l i t y  to  e scap e  from  a f i g h t ) .  For th e s e  re a s o n s ,  i t  i s  su g g es ted  
th a t  when p o s s ib le  c a p t iv e  chim panzees shou ld  be housed under f r e e -  
ran g in g  c o n d i t io n s .  T h is would p ro v id e  th e  in f a n t s  w ith  ex p o su re  to  
b o th  a d u l t s  w h ile  a ls o  a llo w in g  th e  f a m i l i a l  u n i t  (fem ale and o f f ­
s p r in g )  enough space f o r  avo idance  o f  th e  a d u l t  m ales when t h e i r  
d is p la y in g  and ch a rg in g  commences. Under th e s e  c irc u m stan c es  an
ijifa ,n t chim panzee w i l l  have th e  o p p o r tu n ity  to  develop u n d er cond i­
t io n s  s im i la r  to  a  f e r a l  m il ie u  which in  tu r n  may a f f e c t  l a t e r  sex u a l 
developm ent and  th e  b re e d in g  su c c e s s  o f  th e  p a r t i c u l a r  i n s t i t u t i o n  
in v o lv e d .
As in  th e  King e t .  a l .  (1980) s tu d y , w hich  compared th e  s o c ia l  
b e h a v io r  o f a c a p t iv e  group of chim panzees to  t h a t  o f  f e r a l  chim panzees, 
i t  i s  su g g e s te d  t h a t  th e  s o c ia l  environm ent im posed by c a p t iv i t y  should  
be c a r e f u l ly  c o n s id e re d .  In  t h e i r  s tu d y  an  a d u l t  m ale was housed w ith  
m o th e r / in fa n t  p a i r s .  Given th a t  a d u l t  fem a les  engage in  in f a n t ic id e  
and th a t  new m o th e rs  have been observed  to  c lo s e ly  a s s o c ia te  w ith  
a d u l t  m ales in  o rd e r  to  av o id  fem ale  a g g re s s o rs  (G oodall, 1977) i t  
i s  l i k e l y  t h a t  th e  p re se n c e  of an  a d u l t  m ale i n  c a p t iv i t y  w i l l  reduce 
th e  p r o b a b i l i t y  o f  in f a n t  d e a th s  due to  in t r a - f e m a le  a g g re s s io n . In  
summary, th e re  i s  p r e s e n t ly  enough d a ta  on c a p t iv e  chim panzees which 
in d ic a te  th a t  th e  a d u l t  m ale  chimpanzee p la y s  an  im p o rtan t r o le  in  th e  
m ain tenance o f  no rm al group b eh av io r and norm al s o c ia l  developm ent o f 
immature group m em bers.
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APPENDIX A
The fo llo w in g  i s  a  l i s t  o f b e h a v io rs  re c o rd e d  in  t h i s  s tu d y .
D e s c r ip t io n s  w i l l  o n ly  be  p ro v id e d  f o r  th o se  b e h a v io rs  w hich need
c l a r i f i c a t i o n .
Approach v s .  Move Toward. A d e c re a se  in  d is ta n c e  betw een s u b je c t s  
was co n sid e re d  an  'a p p ro a c h ' when th e  s u b je c ts  were o u t o f 
a rm 's  r e a c h .  I f  w ith in  arm ’s  r e a c h , i t  was co n s id e re d  a  
'move to w a rd ' .
W ithdraw v s .  Move Away. An in c r e a s e  i n  d is ta n c e  betw een s u b je c t s  was 
co n s id e re d  a  'w i th d ra w a l ' i f  th e  movement ex ten d ed  beyond a rm 's  
r e a c h .  I f  w ith in  a rm 's  r e a c h , i t  was c o n s id e re d  a  'move a w a y '.
Lean Toward and Lean Away. These b e h a v io rs  were reco rd ed  o n ly  i f  in  
a rm 's  re a c h .
Grooming,.
P la y . T h is  b e h a v io r  in c lu d e d  t i c k l i n g ,  p la y  s la p ,  la u g h in g , p la y  
f a c e ,  and fo o t  & hand g ra p p lin g ,  f o r  exam ple.
B lo ck in g . This b e h a v io r  was re c o rd e d  f o r  th e  fem ale  and in v o lv e d  
b lo c k in g  w ith  h e r  f o o t ,  arm , h e a d , hand, l e g ,  and tru n k .  A lso 
o r ie n t in g  away was c o n s id e re d  a s  b lo c k in g  w ith  th e  body.
P a t t in g  and Touching.
Reach Toward.
Hugging (Em brace).
F ollow , T h is  was c o n s id e re d  an  i n i t i a t i o n  a f t e r  an  im m ed ia te ly  p re ­
ced ing  w ith d raw a l ( t e r m in a t io n ) .
P u l l  On and P u l l  To. T h is  o c c u rre d  when e i t h e r  th e  m ale o r  fem ale  
p u lle d  on th e  i n f a n t .
Swinging and D an g lin g . T h is  b e h a v io r  was re c o rd e d  a s  an  i n f a n t ' s  i n i t i ­
a t io n  when i t  was d i r e c te d  a t  th e  m a le .
F ig h t in g .
F ig u re  1. M ain tenance o f A du lt M ale/Fem ale P ro x im ity
——  ------------------- - Male A pproaches & Male W ithdraw s
■ a B n Male A pproaches & Fem ale W ithdraw s
□ D D o Fem ale A pproaches & Male W ithdraws
— — ' Female A pproaches & Fem ale W ithdraw s
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Table 1
M ain tenance o f  A d u lt M ale/Fem ale P ro x im ity
Male A pproaches/
Male W ithdraw s 77 .8
Male A pproaches/ 
Female W ithdraw s 22 .2
Female A pproaches 
Fem ale .W ithdraws 0
80
20
100
E pisodes 
4 5
25
75
69 .2
15 .4
37 .5
62 .5
33 .3
33 .3
16 .7
87
4 .3
87 .5
m
i
S
8
Fem ale A pproaches 
Male W ithdraws 0 15 .4 16 .7 8 .7 12 .5
F ig u re  2. P ro p o r t io n  o f  A dult W ithdraw als from th e  T r ia d  P receded  by M a le /In fa n t I n t e r a c t i o n s
  Female W ithdraw als  P receded  by M a le /In fa n t  I n te r a c t i o n s
o o Female W ithd raw als  Not P reced ed  by M a le /In fa n t  I n t e r a c t i o n s
t/ia)soCj
arjOWd)
Male W ithdraw als  P reced ed  by M a le /In fa n t  I n te r a c t i o n s
100
■ Male W ithdraw als  Not P reced ed  by M a le /In fa n t  I n te r a c t i o n s
80
50
Table 2
P ro p o r t io n  o f  A du lt W ithdraw als  from  th e  T r ia d  P reced ed  by M a le / ln fa n t  I n t e r a c t i o n s
E p isodes
1 2  3 4  5 6  7 8
Male W ithdraw als
p reced ed  by m a le / 7 7 .8  50
in f a n t  i n t e r a c t io n s
Male w ith d raw a ls
n o t p reced ed  by 0 30
m a le / in f a n t
in t e r a c t io n s
Female w ith d ra w a ls  
p reced ed  by m a le / 1 1 . 1  1 0
i n f a n t  in t e r a c t io n s
75
25
25
50
53 .8
30 .8
15 .4
12 .5
25
25
33
1 6 .7
33
87
8 .7
4 .3
87 .5
1 2 .5
n>
3
3m
00mcn
Female w ith d raw a ls  
n o t p receded  by 1 1 . 1  
m a le / in f a n t  
i n t e r a c t io n s
10 25 0 . 3 7 .5 1 6 .7
F ig u re  3. For Male W ithdraw als P reced ed  by M a le /In fa n t  I n t e r a c t i o n s ,  Which S u b je c t A cted as T e rm in a to r
(/)mDOCJ4J
goM
0)CU
□ □ □
»•', T e rm in a tio n  by Fem ale & I n f a n t  
□  T erm in a tio n  by M ale Only
T erm in a tio n  by Fem ale Only 
T e rm in a tio n  by I n f a n t  Only
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Table 3
For Male W ithdraw als  P reced ed  by M a le /In fa n t I n t e r a c t i o n s ,  Which S u b je c t A cted  as  T e rm in a to r
E p isodes
T erm in a tio n  by
fem ale o n ly  85 .7  60 33 .3  0
T erm in a tio n  by
in f a n t  o n ly  0  2 0  3 3 . 3  0
T erm in a tio n  by
fem ale  & in f a n t  1 4 .3  20 33 .3  100
2 8 .6  0
42 .9  100
2 8 .5  0
4 .8
5 7 .1  100
:
I
g
%
100 1 4 .3
T erm in a tio n  by
m ale o n ly  0  0  0  0 23 .8
F ig u re  4. P ro p o r tio n s  o f  S u c c e s s fu l (S) and U n su c c e ss fu l (US) A d u lt Male I n i t i a t i o n s  o f  M a le /In fa n t
I n t e r a c t i o n s  R e la t iv e  to  P r io r  A du lt M ale/Fem ale I n t e r a c t i o n s  - (Y e s -p r io r  m a le /fe m a le  i n t e r a c t i o n s  
& No-no p r io r  m a le /fe m a le  i n t e r a c t i o n s ) .
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Table 4
P ro p o r t io n s  o f  S u c c e s s fu l (S) and U n su c c e ss fu l (US) A du lt Male I n i t i a t i o n s  o f  M a le /In fa n t  I n t e r a c t i o n s  R e la t iv e  
to  P r io r  A du lt M ale/Fem ale I n te r a c t i o n s  (Y e s -p r io r  m a le /fe m a le  i n t e r a c t i o n s  & No-no p r i o r  m a le /fe m a le  i n t e r a c t io n s
E p isodes
1 2 3 4 5 6  7 8  9
S/Yes 36 3 7 .5  32 .7  5 .3  3 2 .5  17 .2  9 .3  1 1 .1  5 .5
w
US/Yes & 16 1 2 .5  23 .6  9 .2  1 3 .5  8 . 6  7 .4  .7  .9
(0 4Js
S/No g 28 3 3 .3  16 .4  4 7 .4  2 1 .6  5 5 .2  6 6 .7  56 .3  70(U
US/No 20 1 6 .1  2 7 .3  3 8 .1  3 2 .4  19. 1 6 .6  31 .9  2 3 .6
Figure 5. Proportion of Adult Male and Infant Initiations
I n f a n t  I n i t i a t i o n s A dult Male I n i t i a t i o n s
M
ai
60«4JsoM
0)
100
90
80
70
60
50
40
30
20
10
0
Table 5
P ro p o r t io n s  o f  A du lt Male and I n f a n t  I n i t i a t i o n s
to<u
roW
auk(U
Male i n i t i a t i o n s  69 .6
In fa n t
i n i t i a t i o n s
30 .4
2
92
8
3
74
26
4
96 .2
3 .8
E p iso d es
5
75.7
2 4 .3
6
71.2
2 8 .8
7
86
14
8
5 5 .6
4 4 .4
9
33 .1
66 .9
Figure 6. Terminator of Male/Infant Interactions Initiated by the Adult Male
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Table 6
T erm in a to r o f M a le /In fa n t  I n t e r a c t i o n s  I n i t i a t e d  by th e  A du lt Male
E p isodes
1 2 3 4 5 6  7 8  9
T erm in a tio n  by
fem ale  o n ly  80 44 5 8 .9  63 .2  4 1 .1  25 2 .1  8 .2  14 .8
T erm in a tio n  by
w in f a n t  o n ly  5 24 12 .5  9 .2  25 39 .6  83 .3  6 9 .1  63
to
<0+jd
gj T erm in a tio n  by
^ fem ale  & in f a n t  5 20 14 .3  21 2 6 .8  2 7 .1  1 2 .5  1 9 .1  14 .8
T erm in a tio n  by
m ale o n ly  10 12 1 4 .3  6 .5  7 .1  6 .3  2 .1  3 .6  7 .4
Figure 7. Terminator of Male/Infant Interactions Initiated by the Infant.
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Table 7
T erm in a to r o f  M a le /In fa n t I n t e r a c t i o n s  I n i t i a t e d  by th e  I n f a n t
E p isodes
1 2 3 4 5 6  7 8 9
T e rm in a tio n s  by
fem ale  o n ly  4 2 .9  100 25 3 3 .3  1 6 .7  50 0 1 .1  .9
T e rm in a tio n s  by
in f a n t  o n ly  42 .9  0 75 3 3 .3  77 .7  38 .9  100 89 .7  6 3 .1
T e rm in a tio n s  by
fem ale  & in f a n t  14 .2  0 0 3 3 .3  5 .6  1 1 .1  0 1 .1  5 .4
T e rm in a tio n s  by
m ale o n ly  0 0 0 0 0 0 0 8 .1  30 .6
Figure 8. Representation of the Infant Chimpanzee’s Social Environment.
In n e r C i r c le - in f a n t ,  m idd le  c i r c le - m o th e r ,  and o u te r  c i r c l e -  
g e n e ra l  s o c ia l  env iro n m en t, in c lu d in g  a d u l t  m ales.
